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SALINITY  MAPPING 


There  is  need  for  an  accurate  inventory  to  identify  the  location,  extent,  severity 
and  rate  of  change  of  saline/waterlogged  lands  within  irrigated  Alberta.  In  the 
past,  some  work  with  air  photos  has  been  done  to  this  end  but  due  to  high  time 
and  manpower  requirements,  inventories  have  been  sporadic  or  restricted  in 
detail  and  quality. 

The  Irrigation  and  Conservation 
Division  is  currently  involved  in  a 
Salinity  Mapping  Project  to  obtain 
an  up-to-date  inventory  of  saline/ 
waterlogged  lands  as  part  of  its 
overall  objective  towards  the 
General  Rehabilitation  Plan.  The 
project  is  being  carried  out  at  two 
levels  of  accuracy.  Where  time  and 
manpower  permits,  the  staff  of  the 
Land  Classification  Branch  are  Jf. 
identifying  and  mapping  affected 
areas  in  conjunction  with  Level  III 
land  classification  mapping.  On 
remaining    irrigated    lands    a  much 


Saline /Wa  ter  logged 
Sugar  Beet  Land 


faster  but  less  accurate  method  of  mapping  is  being  performed  as  a  service  to 
the  Irrigation  and  Conservation  Division.  PFRA  staff  are  conducting  a  "visual 
only"  mapping  inventory  of  these  remaining  lands. 

Once  the  initial  inventory  is  completed,  there  will  still  be  an  urgent  need  to 
regularly  monitor  the  rate  of  change  in  both  severity  and  location  of 
saline/waterlogged  areas.  For  this  purpose  Landsat  satellite  data  holds  promise. 
This  possibility  is  currently  being  evaluated  by  the  Salinity  Control  Section,  and 
others. 

Once  every  16-18  days  a  Landsat  series  satellite  passes  over  Alberta  recording 
electromagnetic  light  values  from  parcels  of  land  greater  than  1  acre  in  size. 
These  individual  values  can  later  be  used  to  create  a  "composite  picture"  of 
existing  conditions.  But  this  information  can  also  be  analyzed  by  computer  and 
as  such  holds  great  promise  as  a  means  of  rapidly  and  repetitively  monitoring 
changes  in  salinity /waterlogging . 

The  Salinity  Control  Section  recently  completed  a  pilot  project  to  evaluate  the 
potential  of  Landsat  digital  data  to  detect,  map  and  monitor  salinity/ 
waterlogging.  Results  to  date  have  been  promising  but  much  development  work 
remains.  Satellites  detect  only  limited  information  and  computers  have  yet  to  be 
trained  to  recognize  many  of  the  patterns  and  features  essential  to  salinity 
monitoring.  However,  newer  satellites  are  collecting  Improved  data  and  better 
methods  of  analyzing  Landsat  information  are  being  developed. 

The  Irrigation  and  Conservation  Division's  current  Salinity  Mapping  Project  is 
the  first  requirement  necessary  to  effectively  map  and  monitor  saline/waterlogged 
lands.  As  this  data  base  is  being  collected,  the  Salinity  Control  Section  is 
working  toward  the  development  of  a  practical  method  to  utilize  Landsat  satellite 
data  for  future  monitoring.  Those  interested  in  the  current  Salinity  Mapping 
Project  or  Landsat  salinity  mapping  can  contact  Brook  Marker,  Head,  Salinity 
Control  Section  at  329-5159. 

*  *  * 

UPDATE:    GENERAL  REHABILITATION  PLAN 

The  purpose  and  format  for  the  General  Rehabilitation  Plan  (GRP)  was  originally 
reported  on  in  the  January  1982  Bulletin.  Since  that  time  some  changes  in  the 
plan  have  taken  place. 

Early  in  1983,  Irrigation  Council  requested  that  preliminary  reports  and  cost 
estimates  be  provided  in  advance  of  the  detailed  plan.  These  preliminary  cost 
estimates  and  reports  are  now  nearing  completion  for  each  of  the  thirteen 
Irrigation  Districts  and  will  be  submitted  to  Irrigation  Council  in  the  very  near 
future. 

Because  of  the  need  for  a  preliminary  report  only  four  basic  types  of  systems 
have  been  proposed:  (1)  Earth  Channel;  (2)  Buried  Membrane  Lined  Canals; 
(3)  Hard  Surface  Exposed  Linings;  and  (4)  Buried  Pipeline  Systems. 

After  completion  of  this  preliminary  report,  it  is  expected  the  overall  plan  will 
be  continued  to  completion  with  a  target  date  of  December  1984.  The  following 
is  a  breakdown  of  the  status  of  the  overall  GRP. 
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Digitized  by 

the  internet  Archive 

in  2015 

https://archive.org/details/waterhaulersbulletin1121 


Orthophoto  base  maps  100%  complete 

Conceptual  design  S  cost  estimates  50%  complete 

Layout  &  sizing  U0%  complete 

Land  Classification  50%  complete 

System  inventory  75%  complete 

The  Project  Planning  Branch  wish  to  thank  the  many  District  staff  and  Board 
members  who  have  devoted  their  time  and  effort  to  the  preparation  of  these 
plans  and  cost  estimates. 


PRECON  MANUFACTURING  CATERS  TO  IRRIGATION  WORKS 

It  has  been  brought  to  our  attention  that  Precon  Manufacturing,  a  precast 
concrete  firm  situated  in  Lethbridge,  is  presently  involved  in  the  production  of 
precast  concrete  structures  for  Irrigation  works.  Precon  Manufacturing  was 
established  in  1980  and  has  been  manufacturing  square  and  rectangular  concrete 
vault  chambers  mainly  for  irrigation  farm  turnouts. 


with 


The  sizes  of  structures 
presently  available  include  1220 
X  1220  mm,  1550  x  1550  mm, 
1830  X  1830  mm,  1220  x  2U40 
mm  and  1830  x  24^0  mm.  The  ^ 
heights  of  precast  sections  may  '..''r^: 
be  made  to  any  requested  "^^^VjT-^ 
specification.  The     section  -I^SSSS^ 

joints   are    tongue   and   groove    *  '"^ 
type  and   may   be  sealed 
Kent    seal    or    other  mastic. 
Sizes    of    structures    are  not 
limited    to    the    above    as  the 
firm  will   precast  to  a  client's 
design  and  specification.  The 
strength   of   the   sections  may 
vary  depending  on  the  type  of 
concrete  and  schedule  of  rebar 
called  for  by  a  client.  Divider 
walls  may  also  be  cast  into  the 
structure  if  so  desired.  Holes 
are    left    in    the    structure  to 
any  size  and  location  as 
required  by  a  client.      If  preferred 
otherwise;    cast    in    Lethiron  gates. 


Typical  Precon  Precast  Turnout 
Structure  with  Overflow 


Precon  will  install  pipe  stubs,  flanged  or 
etc.,    into    the    structure    at    their  plant. 


Several  of  these  structures  have  been  used  by  the  SMRID. 


Precon  Manufacturing  is,  at  present,  investigating  the  possibility  of  precasting 
main  canal  turnout  structures  in  panel  form  and  also  square  or  rectangular 
drainage  pipe  (box  culvert)  . 

Should  you  require  further  information,  contact  J.  Cunningham,  Precon 
Manufacturing,    3110  -   2   Avenue  North,   Lethbridge,   Alberta,   phone  327-271  1. 
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AWAPLAN 


-  THE  NEW  LINER 


A  product  which  has  been  used  conventionally  as  a  roofing  membrane  can  now  be 
found  lying  in  the  ditches  of  the  Western  Irrigation  District  as  an  exposed  canal 
liner.  This  product  known  as  AWAPLAN  was  developed  in  Germany  to  meet  the 
changes  in  roofing  design  practices  and  has  been  in  use  since  1972.  AWAPLAN 
is  a  reinforced  elastomeric  membrane  with  outstanding  physical  characteristics 
which  make  it  suitable  for  application  in  our  Canadian  climate. 

AWAPLAN  features  a  Trevis  spun-bond  polyester  reinforced  mat  which  can 
accommodate  stress.  This  is  a  continuous  strand  product  utilizing  a  patented 
needle  punch  process  which  randomly  rearranges  and  crisscrosses  fibres  in  all 
directions.  The  mat  is  fully  saturated  with  a  special  elastomeric  asphalt  which  is 
ideally  suited  to  the  polyester  mat.  A  layer  of  lightweight  mineral  granules  are 
deeply  embedded  into  the  top  coating.  With  this  unique  combination  of  materials 
AWAPLAN  has  the  following  characteristics: 

-  unique  multi-directional  strength  properties 

-  elongation  capability  exceeds  70% 

-  will  withstand  extreme  cold  without  cracking 

-  excellent  tear  strength  and  a  high  tensile  strength 

-  exceptional  puncture  resistance 

-  resists  flow  at  high  temperatures  on  sloped  surfaces 

-  resistance  to  ultraviolet  deterioration 

The  WID  installed  a  test  section  of  AWAPLAN  in  the  fall  of  1982.  The  site 
conditions  were  adverse  with  severe  seepage  downslope,  saturated  canal  banks 
and  a  poorly  shaped  cross  section.  AWAPLAN  was  prepared  for  installation  on  a 
platform  which  advanced  longitudinally  along  the  canal  as  the  membrane  was 
lowered  into  the  canal.  The  membrane  easily  conformed  to  the  irregular  shaped 
canal.  Although  the  WID  has  not  operated  a  season  with  the  asphalt  membrane 
In  place,  they  expect  that  seepage  from  thCgCanal  will  virutally  be  eliminated  as 
AWAPLAN  has  a  permeability  of  less  than  10      cm  per  second. 

Compared  to  buried  membrane  liners  AWAPLAN  is  superior  in  that  damaged  areas 
can  easily  be  detected  and  simply  repaired  by  heat  welding  the  appropriate  size 
patch  over  the  damaged  area.  Compacted  backfill  is  not  required  to  protect  the 
liner  nor  to  hold  the  liner  in  place.  AWAPLAN  has  a  weight  of  5.3  kg/m^  (1.1 
Ib/ftM  which  is  sufficiently  heavy  to  hold  the  liner  down,  except  in  very  high 
wind  situations  where  a  trench  may  be  required  to  key  the  liner. 

In  comparison  with  other  exposed  liners,  such  as  slip-form  concrete,  AWAPLAN 
has  definite  benefits.  Far  less  site  preparation  is  required  prior  to  the 
installation  of  AWAPLAN  and  less  sophisticated  equipment  is  required  to  install 
AWAPLAN.  Differential  settlement  is  a  serious  problem  with  concrete  lining  but 
not    so   with    AWAPLAN    since    it    possesses   superior   flexibility  characteristics. 

The  WID  will  be  installing  another  section  of  AWAPLAN  sometime  in  April.  Those 
interested  in  attending  this  installation  should  contact  Alan  Winter  at  934-3542. 
Those  interested  in  more  inforamtion  about  this  product  may  contact  Leo  Boychuk 
at  279-8399  in  Calgary. 

*  *  ★ 
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A^AVLAl^  hinev 
Sections  Being  Coined 
by  Torching 


*  *  * 


POINTS  OF  CLARIFICATiON 

We  would  like  to  provide  an  explanation  for  a  couple  of  points  which  were 
questioned  by  our  readers  concerning  the  article  about  Video  Inspection  of 
Irrigation  Pipelines  in  the  Water  Hauler's  Bulletin,  Volume  10,  Winter  1  982.  First 
of  all,  the  research  on  the  inspection  of  pipelines  is  far  from  complete.  In  1  983, 
we  hope  to  obtain  much  more  data  and  therefore  improve  our  statistics.  Results 
published  were  not  the  final  conclusions.  Also,  the  Pipeline  Deflection  Classes 
were  set  deliberately  after  review  of  the  sources  listed  below.  We  do  not  have 
any  intention  of  challenging  ASTM  specifications  which  limit  allowable  deflection 
to  a  maximum  of  5%.  The  deflections  of  0-15%,  15-25%,  25-50%  and  over,  were 
set  on  the  basis  of  possible  material  failure  over  a  long  period  of  time. 
However,  after  additional  research  work  and  discussion  of  the  results  with  noted 
authorities  on  pipe  installation  and  bedding  requirements,  the  classes  may  be 
revised. 


(1)  Janson,  L.  (DSc)  and  Molin,  J.  (DSc).  Design  and  Installation  of 
Underground  Plastic  Sewer  Pipes.  Paper  presented  at  the  ASCE 
International  Conference  on  Underground  Plastic  Pipe  in  New  Orleans, 
Lousiana  in  1 981  . 

(2)  Janson,  L.  (DSc).  Plastic  Gravity  Sewer  Pipes  Subjected  to  Constant 
Strain  by  Deflection.  Paper  presented  at  the  ASCE  International 
Conference  on  Underground  Plastic  Pipe  in  New  Orleans,  Lousiana  in  1981. 

(3)  Gaube,  E.  (Dr)  and  Mueller,  W.  (Dr).  12  Years  of  Deformation 
Measurements  on  Sewer  Pipes  from  Hostalen  CM  5010.  Paper  presented  at 
the  ASCE  International  Conference  on  Underground  Plastic  Pipe  in  New 
Orleans,  Lousiana  in  1981. 

★  ★  * 
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RETURN  OF  THE  WINDMILL 


As  most  of  us  are  aware  wind  is  one  of  southern  Alberta's  more  noticeable  (and 
important)  renewable  energy  resources.  Prior  to  the  development  of 
hydro-electric  power  most  rural  Albertan's  utilized  this  energy  to  pump  water 
through  the  use  of  the  familiar  multi-bladed  wind  turbine  fwindmill).  After  an 
absence  of  some  UO  to  50  years  we  may  once  again  see  these  old-style  wind 
turbines  plus  a  new  generation  of  turbines  being  used  to  pump  drainage  water 
from  subsurface  drainage  systems  where  gravity  outlets  are  unavailable  and 
traditional  power  sources  are  located  too  far  away. 


To  evaluate  the  potential  of  wind 
turbines  for  pumping  water  a  cooperative 
study  is  being  carried  out  by  the 
Drainage  Branch  (Irrigation  and 
Conservation  Division),  Alberta  Research 
Council  and  Jensen  Engineering  to 
evaluate  six  different  types  of  turbines 
currently  being  manufactured.  These 
turbines  are  presently  being  set  up 
along  the  SMRID  main  canal  immediately 
north  of  the  Research  Station  on 
Mr.  Mike  Bitango's  property.  Each 
turbine  will  have  its  own  sump  and  water 
supply  and  will  be  monitored 
continuously  throughout  the  irrigation 
season  to  evaluate  pumping  rates,  etc. 
related     to     existing     wind  conditions. 

Installation  of  all  turbines  is  expected  to 
be  completed  by  June  1983  with 
monitoring  to  continue  through  to  the 
summer  of  1984. 

Once  the  site  is  completed  we  will  be 
happy  to  organize  tours  for  anyone 
interested  in  seeing  the  various  types  of 
turbines  currently  available  and 
operating  under  actual  field  conditions. 
For  more  information  contact 
Wayne  Ulmer  (329-5514)  or 

Brent  Paterson  (329-5515). 


Bowjon  Wind  Turbine 
Already  Installed  and 
Working  on  Site 


IRRIGATION  AND  DRAINAGE  OF  SHALLOW  TILL  SOILS 

The  permanency  of  irrigation  in  southern  Alberta  has  been  questioned  for  many 
years  due  to  the  presence  of  glacial  till  at  shallow  depth  throughout  most  of  the 
irrigated  area.  Maierhofer  (1956)  stated  that  many  of  the  irrigated  lands  and 
those  being  developed  for  irrigation  in  Alberta  are  experiencing,  or  will 
experience,  serious  subsurface  drainage  problems.  Stanley/SLN  Consulting 
Limited  (1978)  concluded  that  subsurface  drainage  is  the  only  method  available 
that   will   allow   sufficient   water   to   flow   through   the  soil   profile  to  maintain  a 
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favorable  root  zone  salinity  level  in  most  irrigated  areas  of  the  Oldman  River 
Basin.  Several  studies  provide  evidence,  however,  that  natural  internal 
drainage  is  -adequate  to  accomodate  precipitation  and  current  irrigation  practices 
in  southern  Alberta. 

Studies  related  to  the  behavior  of  the  water  table  under  normal  irrigation 
practices  were  initiated  in  the  Vauxhall  District,  Bow  River  Project,  wherein  ^5 
percent  of  the  irrigable  land  has  till  within  90  cm  of  the  surface.  Rapp  and  van 
Schaik  (1971)  concluded  that  the  duration  and  frequency  of  occurrence  of  water 
tables  shallower  than  122  cm  was  insignificant,  even  under  the  most  intensive 
irrigation  schedule.  They  attributed  rapid  recession  of  the  water  table  after  an 
irrigation  mainly  to  consumptive  use  but  also  to  natural  downward  movement.  A 
15  year  water  table  study  (Rapp  and  van  Schaik  1  972  )  indicated  that  the 
seasonal  mean  water  table  depth  was  169  cm  (  +  10  cm)  and  no  serious  drainage 
problem  was  considered  to  exist  in  the  Vauxhall  District. 

Salinization  of  soils  underlain  by  slowly  permeable  till  was  also  studied  in  the 
Bow  River  Irrigation  District  (B.R.I.D.)  near  Vauxhall,  Alberta.  Maximum  crop 
yields  and  an  adequately  low  level  of  salinity  were  maintained  in  a  Brown 
Chernozemic  (Chin  loam)  with  till  at  100  to  200  cm  (Krogman  and  Hobbs  1972). 
Sommerfeldt  and  Oosterveld  (1977)  concluded  that  continued  irrigation  under 
present  management  appears  favorable  if  till  is  at  depths  of  150  cm  or  more  and 
the  soil  above  it  is  moderately  or  well  drained.  Continued  irrigation  under 
present  management  was  considered  questionable  where  till  is  within  60  cm  of  the 
surface.  However,  a  study  (Sommerfeldt  and  Chang  1980)  of  water  and  salt 
movement  in  a  saline-sodic  loam  having  till  at  51  cm  indicated  that  internal 
drainage  of  this  soil  is  sufficient  to  accomodate  infiltrated  water  under  normal 
conditions.  This  soil  had  become  salinized  primarily  from  seepage  or  possibly 
irrigation  mismanagement.  Oosterveld  et  al.  (1978)  concluded  that  the  long  term 
salinity  status  of  soils  in  two  drainage  basins  in  the  B.R.I.D.  appears  to  be 
quite  stable.  Slow  downward  movement  of  water  appears  to  be  adequate  to 
maintain  the  soil-salt  balance  under  the  climatic  and  water  management  conditions 
in  the  area. 

Chang  and  Oosterveld  (1981)  studied  changes  in  soil  salinity  after  long  term 
irrigation  at  13  sites  within  four  major  irrigation  districts.  These  soils  were 
underlain  by  relatively  slowly  permeable  tills.  The  soils  and  substrata  at  these 
sites  have  sufficient  internal  drainage  to  prevent  waterlogging  and  soil 
salinization  from  becoming  problems  under  normal  irrigation.  Sufficient  water 
had  been  applied  from  irrigation  and  precipitation  to  leach  salts  from  the  root 
zone  and  maintain  productivity  for  60  years  (10  sites)  and  25  years  (3  sites). 
Further  study  of  soils  in  the  Tilley  area  indicated  that  a  leaching  fraction  of 
0.16  was  sufficient  to  reduce  the  total  soluble  salt  content  of  two  soils  (a  Brown 
Chernozemic  and  a  Brown  Solodized  Solonetz)  and  thereby  improve  the  suitability 
of  the  sites  for  crop  production  (Chang  et  al.  1982). 

Natural  leaching  from  winter  and  spring  precipitation,  snow  and  ice  melt, 
coupled  with  a  low  evapotranspiration  rate  and  a  relatively  short  season  (2 
months)  of  high  evapotranspiration,  have  been  noted  as  factors  reducing  the 
danger  of  widespread  salinization  in  southern  Alberta  (Sommerfeldt  and 
Oosterveld  1977).  The  hydrogeological  characteristics  of  glacial  till  may  also 
account  for  successful  long  term  irrigation.  Nielsen  (1971)  reported  a  net 
outflow  of  water  during  the  winter  months  through  the  slowly  permeable 
substrata.      Crisak  et  al.    (1976)    and   Nielsen    (1971)   observed   visible  vertical 
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cleaveage  lines  in  the  glacial  tills  studied.  These  fractures  are  typically  coated 
with  secondary  mineral  precipitates.  The  bulk  hydraulic  conductivities  of  the 
fractured  tills  are  generally  one  to  three  orders  of  magnitude  greater  than  the 
intergranular  conductivities  determined  in  laboratory  tests.  Groundwater 
velocities  in  the  fracture  networks  may  be  many  orders  of  magnitude  larger  than 
in  the  unfractured  till  mass  (Crisak  et  al.  1  976).  A  hydrogeological  study  of  a 
shallow  till  area  in  the  B.R.I.D.  (Hendry  1980)  indicated  the  presence  of  large 
scale  fractures  in  the  weathered  till  which  were  sufficiently  permeable  to  permit 
movement  of  irrigation  water  to  the  groundwater  flow  system  and  to  prevent 
development  of  a  perched  water  table  above  the  till. 

In  southern  Alberta,  fine  textured  soils,  and  soils  underlain  by  glacial  till  at 
shallow  depth,  have  been  irrigated  successfully  under  careful  water  management 
without  development  of  a  high  water  table  and  associated  salinization  of  the  root 
zone. 

FROM:  "Manual  for  Land  Irrigability  Classification  in  Alberta  1983"  by  Staff  of 
the  Land  Classification  Branch. 

*  *  * 

CONCRETE  INVENTORY  TIME 

Like  the  return  of  the  robin  a  sure  sign  that  Sprfng  is  once  again  upon  us  is 
the  265  kilometres  of  biogradable  string  which  is  left  behind  as  a  reusit  of  our 
concrete  slip-form  lined  canal  crack  study.  Results  of  the  inventory  will  be 
published  in  our  summer  issue.  Sure  hope  the  robins  don't  try  and  build  their 
nests  with  it. 

*  *  * 

THE  MOSQUITO  PROBLEM 

One  of  the  more  painful  problems  associated  with  irrigation  is  that  it  often 
creates  mosquito  habitats.  It  seems  ironic  that  even  though  this  problem 
demonstrates  its  presence  by  annoying  and  persistent  biting,  very  little  has 
been  done  to  solve  it  without  the  use  of  chemicals. 

This  year  while  operating  or 
managing  irrigation  systems,  give 
some  thought  as  to  why  there  are 
so  many  mosquitoes  around. 
Instead  of  just  flattening  them  — 
there  are  always  many  more  to  take 
their  place  —  think  of  more 
effective  ways  and  methods  of 
control. 

Neglected  roadside  ditches  can  be 
said  to  account  for  the  majority  of 
mosquitoes  produced  each  year. 
The  irrigation  of  pasture  and  the 
careless  random  flooding  of  land  to 
fill  stock  ponds  is  the  next  greatest 
producer.    Canal  seepage  is  another 


One  of  the  16  Species 
of  Mosquitoes  Found 
in  Southern  Alberta 
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annual  cause  of  standing  water,  but  this  problem  cannot  easily  be  rectifieci; 
although  new  systems  of  lining  canals  are  helping. 

The  use  of  pesticides  to  control  mosquitoes  requires,  under  Regulation  214/80, 
Section  3  (1:K)  of  the  Agricultural  Chemicals  Act,  that  the  applicator  be  in 
possession  of  a  valid  Class  "L"  licence.  In  addition  Regulation  213/80,  Section  3 
states  that  to  apply  a  pesticide  to  any  open  body  of  water  requires  a  permit 
from  the  Minister. 


The    use   of   chemicals    in    irrigated  : 

areas    would    not    be   a    logical    and  . 

long-term     solution.         Firstly,     it  j 

would     mean     the     use     of     large  I 

amounts   of   chemical    at   great   cost  I 

and   detriment   to   the  environment,  I 

and  secondly,  pesticides  used  on  or  I 
in  irrigation  water  could  be  subject 
to       dispersal       throughout  the 
irrigation  system.    This  could  affect 

wildlife     and     domestic     livestock.  | 

(Regulation  213/80,  Section  3  would  * 

apply  here.)     For  these  reasons  it  ] 

is   not   recommended  that  pesticides  ] 

be    used    for   grand-scale    mosquito  ' 
control.          Rather     look  towards 
physical  control  methods. 

However,  there  are  a  number  of  commercial  and  domestic  chemicals  available  for 
control  of  mosquitoes.  Larval  control  may  be  achieved  by  using  the  more 
common  larvicides  such  as  abate,  dursban  or  malathion.  Adult  control  is  not 
recommended,  except  where  a  health  hazard  exists.  Baygon,  malathion  or 
methoxychlor  may  then  be  used. 

Any  temporary  or  semipermanent  body  of  water  is  subject  to  invasion  by  the 
mosquito,  especially  if  that  body  of  water  is  produced  annually.  The  larvae  that 
become  mosquitoes  live  in  stagnant  water.  Physical  control  is  an  obvious  and 
permanent  solution  and  is  quite  simply  the  removal  of  mosquito  habitats 
(sometimes  referred  to  as  "breeding  sites").  Any  action  that  results  in  the 
elimination  of  standing  water  will  reduce  the  number  of  mosquitoes  produced 
annually.  This  would  be  the  preferred  method  of  control.  However,  elimination 
of  habitats  would  be  dependent  on  whether  wildlife  habitats  or  refuges  would  be 
affected. 

Examples  of  physical  control  would  be  cleaning  debris  from  farm  ditches  so  they 
can  drain  properly,  filling  in  lowlying  areas  or  draining  them,  channelling  water 
to  fill  stock  ponds,  etc. 

Mosquito  control  programs  in  Alberta  operate  on  the  integrated  principle.  That 
is,  using  all  methods  of  control  in  a  logical  manner.  A  successful  integrated 
program  meets  two  basic  requirements:  (1)  it  enhances  natural  control;  and  (2) 
it  utilizes  all  suitable  methods  of  control  (natural,  biological,  physical  and 
chemical)  in  a  compatible  manner.  The  main  message  in  this  article,  which  is 
part  of  a  mosquito  awareness  program  in  operation  through  Alberta  Environment, 
Pesticide  Chemicals  Branch,  Pollution  Control  Division,  is  to  bring  your  attention 
to  the  mosquito  problem. 
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You  may  encounter  many  causes  of  standing  water  during  the  course  of  your 
duties.  Make  a  note  of  them  and,  if  possible,  see  if  they  can  be  eliminated. 
Let's  see  if  we  can  take  the  "BITE"  out  of  farming,  and  make  outdoor  work  anrl 
recreation  more  pleasant. 

For  more  information  on  mosquito  control  contact  your  Agricultural  Fieldman, 
District  Agriculturist  or  Alberta  Environment,  Pesticide  Chemicals  Branch, 
Pollution  Control  Division:     Calgary  261  -8271,  Edmonton  i427-5855. 

*  *  * 


HYPROTEC  PIPE  S  FITTINGS  FOR  WATER  TRANSMISSION  IN  CORROSIVE  SOILS 

Canron,  using  the  many  years  of  experience  in  the  manufacture  of  concrete 
cylinder  pipe  (Hyprescon)  and  state  of  the  art  technology,  has  developed  a 
special  fibre  reinforced  polymer  concrete  coating  for  its  ductile  iron  pipe  in 
corrosive   soils   called    "Hyprotec",    meeting   or   exceeding   all   AWWA  standards. 


Hyprotec's  core,  ductile  iron,  has  been  a 
standard  in  the  waterworks  industry  for 
many  years.  It  has  all  the  mechanical 
properties  necessary  for  durable,  long 
life,  maintenance  free  system. 

(1)  Ductility:  ductile  iron  has 
mechanical  properties  similar  to  mild 
steel.  It  has  the  ability  to  stretch 
or  deform  without  cracking  when 
over-stressed  (10-15%  elongation 
capability  as  compared  to  22%  for 
mild  steel). 

(2)  Strength :  superior  tensile  strength 
of  414  MPa  (60,000  psi)  and  ability  ^ 
to  withstand  high  beam  loads 
generated  by  unstable  or  expansive 
soils  and  deep  frost  penetration,  is 
combined  with  high  working 
pressures  up  to  2.4  MPa  (350  psi). 

(3)  Toughness:  excellent  resistance  at 
all  temperatures  to  shock  or  impact 
due  to  improper  handling,  water 
hammer  690  KPa  (100  psi  allowance) 
and  live  loads  induced  by  heavy 
equipment. 

(4)  Flexibility:  manufactured  with  a 
reliable  high  compression  "Tyton" 
bell  and  spigot  joint  for  ease  of 
laying,  with  up  to  5  degree  joint 
deflection  available. 


Hyprotec  Being  Installed 
in  Highly  Corrosive  Soils 


Hyprotec  was  developed  to  enhance  the  performance  of  ductile  iron  pipe  in 
corrosive  environments.  The  special  fibre  reinforced  sulphate  concrete  resistant 
coating  provides  high  resistance  to  salts,  sulphates,  stray  current,  impact  and 
deflection.  Hyprotec  pipe  is  lined  with  a  high  density  sulphate  resistant 
concrete  to  AWWA  standards. 
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According  to  Bob  Brick  of  Canron,  "valuable  installation  dollars  can  be  saved  as 
Hyprotec  pipe  does  not  require  any  special  handling,  bedding  or  backfill 
requirements;    a   flat   bottom   trench  with   loose  backfill   is  all   that   is  required." 

For  further  information  on  Hyprotec  pipe  contact  Bob  Brick  at  235-  1  331  nr 
Gerry  Weber  at  471-3055. 

*  *  * 

SCHLECEL  LINING  INSTALLATION 

The  first  week  of  May  has 
been  tentatively  scheduled  by 
the  United  Irrigation  District 
to  install  in  Lateral  A1  the  new 
exposed  80  mil  Schlegel  lining. 


The  District  welcomes  you  on 
the  construction  site,  however, 
they  would  like  you  to  make 
arrangements  (ahead  of  time) 
with  their  Manager, 

Kurt  Woolf,  by  contacting  him 
at  626-3255. 

Schlegel  lining  will  be  featured 
in  an  article  in  our  summer 
edition. 


*  *  * 

Alberta  Agriculture  has  announced  a  reorganization  and  consolidation  of  its 
water  and  soil  resources  sectors.  The  new  Organization  Chart  is  shown  on  the 
back  page. 

*  *  * 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.  Comments  are  welcome. 
Please  contact  E.  D.  Lloyd  at  329-5164,  Lethbridge. 

Published  quarterly  by  the  Evaluation  and  Management  Section,  Project  Planning 
Branch,  Alberta  Agriculture,  Agriculture  Center,  Lethbridge,  Alberta    TIJ  4C7. 
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IM  THIS  ISSUE 

Canal  Llm^  tho.  SO '6 
R^A^oAck  hi  em  Update 


ifJ^l  Lime  Etimlnate  Mad  P^oblm^? 
UeiA)  IndiUit/iy?    Vi^h  TamlnQ 
^ovuXofvinQ  JnAyigatZon  Wate^^ 


CANAL  LINER  OF  THE  EIGhmES 

If  the  sixties  was  the  decade  of  the 
buried  polyethylene  liner,  and  the 
seventies  saw  miles  of  unreinforced 
concrete  slip-form  lining  installed; 
are  we  about  to  see  the  exposed 
plastic  liner  come  of  age  in  the 
eighties?    The  United  Irrigation 
District  has  recently  installed  an 
exposed  liner  made  by  Schlegel  Lining 
Technology  Inc.    l^lhat  is  Schlegel 
Lining,  you  may  ask?    Well,  it's  a 
high  density  polyethylene  exposed 
liner  that  is  manufactured  by  a 
patented  process.     It  comes  in  rolls 
up  to  10  metres  wide  by  approximately 
200  metres  long.     Schlegel  sheet  is 
produced  in  thicknesses  ranging  from 
1.5  mm  (60  mil)  to  3.5  mm  (140  mil). 
On-site  joining  is  accomplished  by 
an  extusion -welding  process  that  forms 
a  homogeneous  weld  area  that  has  all 
the  properties  of  a  parent  sheet. 


Lateml  M 
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Physical  characteristics  which  may  lend  favorability  to  making  Schlegel  a 
plastic  liner  for  the  eighties  are: 

-  Physical  Stressing  (tensile,  flexural,  compressive  and  shear  strength 
seem  to  be  good;  can  be  driven  on  with  rubber  tired  equipment) 

-  Aggressive  Fluids  (can  withstand  or  resist  many  chemicals) 

-  Ultraviolet  Degradation  (should  withstand  25  years  or  more  of  our 
climatic  conditions) 

-  Temperature  Changes  (good  through  -40°C  to  80°C) 

-  Biological  Attack  (has  resistance  to  rodents,  root  penetration  and 
microbiological  attacks) . 

Although  the  U.I.D.  is  the  first  irrigation  district  to  install  a  fairly 
lengthy  section  of  Schlegel  lining  (1000  metres) ,  the  Eastern  Irrigation 
District  had  about  100  lineal  metres  of  the  lining  material  installed  in  an 
experimental  ditch  section  in  1981.    Mr.  Svat  Jonas  of  the  Project  Planning 
Branch  reports  "the  material  is  showing  good  results  with  no  apparent 
problems". 

The  U.I.D.  installed  the  Schlegel  liner  in  an  earthen  pad  constructed  to 
about  the  same  standards  as  one  used  for  concrete  lining.    The  ditch  section 
was  excavated  by  Dyck  Bros.'  trapezoidal  ditcher. 

Schlegel  recognizes  that  the  installation  of  their  lining  system  is  as 
important  as  the  production  of  their  sheet.     In  all  construction  Schlegel 
insists  iiistallation  crews  are  employees  trained  and  supervised  by  themselves. 
In  the  U.I.D.  case,  additional  local  labor  assisted  the  two  Schlegel  techni- 
cians.    Installation  went  relatively  smoothly.    As  with  most  first-time 
major  installations,  we  already  have  ideas  for  improvement  and  time  saving 
construction  practices. 

Those  interested  in  more  information  about  this  product  may  contact  R.  J.  (Bob) 
Thomson  of  Schlegel  Lining  Technology  Inc.  at  269-1769  or  Project  Planning 
Branch  staff  at  329-5164. 


*         *  * 


RESEARCH  NEWS  UPDATE 

Following  is  a  brief  description  of  two  research  studies  currently  underway 
by  the  staff  of  the  Project  Planning  Branch,  Resource  Planning  Division. 

Buried  Plastic  Lining  Study 

The  Research  Section  has  commenced  a  study  to  evaluate  the  effectiveness  and 
durability  of  previously  installed  buried  plastic  membrane  canal  liners.  It 
is  hoped  that  from  the  results  obtained  guidelines  can  be  developed  for 
selection  of  the  most  economical  and  effective  plastic  lining  materials  avail- 
able for  use  as  buried  canal  liners.    The  study  is  funded  through  Irrigation 
Council . 
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Preliminary  work  on  this  project  is  already  iuulenva\'  and  stafl'  liave  been 
locating  and  identifying  each  type  of  canal  lining  already  in  place.  I'he 
actual  sampling  and  testing  procedure  is  presently  being  established  to 
detemiine  which  method  will  give  the  best  results. 

Samples  of  the  various  types  of  linings  and  age  categories  will  be  collected. 
Material  samples  will  be  used  for  laboratory  tests  such  as:     rupture  pressure, 
tensile  strength  and  puncture  strength.    Currently,  Fabrene  txqies  P,  TF,  TP 
and  No.  1044  Mai  Weave  are  the  most  commonly  used  lining  materials. 

The  Department  of  t}"ie  Environment,  in  cooperation  with  Alberta  Research 
Council,  has  tested  plastic  lining  materials;  however,  most  of  these  were 
of  the  PVC  type  and  did  not  include  most  polyethylene  materials  currently 
used  by  our  local  irrigation  districts. 

A  progress  report  on  this  study  will  be  published  in  the  s])ring  edition  of 
™  WATER  HAULER'S. 

Reinforced  Slip- form  Lining 

Under  the  Farming  for  the  Future  program,  a  project  was  initiated  by  the 
Research  Section  to  develop  a  durable  and  rigid  canal  liner  suitable  for  soil 
and  climatic  conditions  in  southern  Alberta. 

Joshi  Consultants  from  Calgary  were  hired  to  prepare  detailed  designs  and 
develop  a  laboratory  test  plan  for  evaluating  four  types  of  reinforced  con- 
crete slip-form  liners. 

With  cooperation  from  the  Taber  and  Lethbridge  Northern  Irrigation  Districts, 
two  test  sites  for  construction  of  the  reinforced  concrete  lining  sections 
were  chosen.    Dyck  Bros.  Construc- 
tion was  awarded  the  contract  for 
placement  of  the  concrete.  Steel 
fibre  (50  mm  long  x  0.6  mm  thick) 
was  mixed  with  the  concrete  in 
mixtures  of  12  kg/m^,  24  kg/m*^, 
and  47  kg/rn^.     It  appears  that 
12  kg/m^  or  24  kg/m^  steel  fibre 
is  a  better  design  for  workabil- 
ity compared  to  47  kg/m^  steel 
fibre  reinforced  concrete. 
However,  more  concrete  installa- 
tions are  needed  to  support  this 
theory.    The  other  reinforced 
concrete  sections  installed  were 
100  X  100,  P13  X  P13  wire  mesh 
reinforcement,  50  x  50,  P15  x  P13 
wire  mesh  reinforcement.  A 
control  section  of  non -reinforced 
concrete  was  also  installed. 
Both  sites  will  be  carefully 
monitored  throughout  the  ensuing 

Closeup:     Steel  fibre  in  relationship 
to  a  quarter 
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years.    The  first  results  are  expected  next  spring  after  spring  thaw. 


*         *  * 


WIRESTOP  ZL 

Schlegel  Canada  have  just  recently  introduced  their  "Zero  Leakage"  waterstop 
called  "Wirestop  ZL".    The  new  waterstop  is  manufactured  from  high  quality 
polyvinyl  chloride  resins  and  plasticisers  with  a  continuous  looped  galvanized 
wire  permanently  banded  to  the  end  bulbs.    The  concrete  contracts  around  this 
wire  to  form  a  permanent  bond. 

Waterstops  have  been  traditionally  hard  to  install  and  maintain  in  a  precise 
position.    Schlegel  patented  continuous  wire  looping  should  make  fastening 
to  rebar  more  positive  and  less  time  consuming. 

Wirestop  ZL  was  tested  at  the  Wimpey  Laboratories  at  Hayes,  Middlesex, 
England,  and  was  found  to  have  zero  leakage  whereas  conventional  PVC  water - 
stops  against  which  the  product  was  tested  were  found  to  leak  up  to  4.32 
litres  per  metre  per  day.    Schlegel,  upon  request,  will  make  available  free, 
the  Laboratories  independent  report.    Wirestop  ZL  is  available  from  Schlegel 
Canada  Inc.    Contact  Person:    David  Murray  (416)  845-6657. 


L-REINFORCING  STEEL 


Cross-Section  of  "ZL"  fastened  to  rehar  and  cast  in  concrete 
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WILL  LIME  ELIMINATIi  YOUR  MUD  PROBLIMS? 


How  \\\imy  times  Imwc  wc  IkkI  owr  const  met  ion 
sites  hoi^geti  cIokii  b\-  iiiiul?    Ila\'e  \'oii  e\'ei" 
thout^ht  oi'  iisin^  lime  to  ^\ry  up  the  mired- 
cloMi  areas? 
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QiiickLime  ajicl  hydratcd  lime  have  a 
affinity  for  moisture,  j:)roducing  a 
action  on  wet  clay  and  silt  soils. 
National  Lime  Association  suggests 
"for  most  dry  up  api^l  i  cat  ions  2  to 
lime  (based  on  dry  weight  of  soil) 
required,  depending  on  degree  of  we 
Workers  slit  open  bags  and  dump  hydrated  This  is  about  1-2  lbs. /sq.ft.    for  b 
lime  in  piles  at  Texas  Highway  Department  of  compacted  depth.     At  3-5(l-/lb.,  t 
warehouse  site,  Bryan.  Note  how  lime  blots  h^q  material  cost  is  general  1\-  5-() 
up  moisture  from  saturated  clay  soil.  depending  on  whether  bulk  or  bagged 

material  is  used,  amount  required, 
of  application,  etc.". 

IVhere  lime  is  utilized  for  drying  and 
expediting  construction,  construction 
procedures  are  as  follows:     (1)  lime 
spreading,   (2)  mixing  lime  and  soil ,  and 
(3)  compaction.     For  large  jobs  these 
functions  are  achieved  by  using  heavy- 
equipment.    Wet  spots  which  may  be  too 
small  to  justify  the  use  of  heavy  equipment, 
can  be  easily  dried  up  with  hand- labour 
using  rakes  and  hoes ,  and  hand  tampers . 

Quicklime  can  cause  burns  and  h\'d rated 
lime  can  be  caustic,  thus  precautions  are 
advisable  to  protect  the  skin  and  eyes  of 
the  workman.    Handlers  should  wear  proper 
tight  fitting  goggles,  gauntlet  gloves, 
long  sleeves  and  pants  tucked  into  their 
boots.    W^ash  off  all  lime  dust  from  skin 
as  soon  as  practical  but  in  case  of  eyes 
flush  out  with  clean  water  immediately 
and  see  a  doctor.    Protective  cream  is 
suggested  for  those  with  sensitive  skin. 
Breathing  lime  dust  is  hamless.  The 
National  Lime  Association  suggests  that 
following  these  few  points,  lime  is 
perfectly  safe  to  use. 

For  more  information  please  contact  Mr. 
John  Hubbard  or  Art  Kuzina  of  Steel  Brothers 
Canada  Ltd.    Calgary  telephone  276-9335. 

By  5:00  p.m.  the  wet  clay  has  dried  out 
sufficiently  for  compaction  to  proceed.  The 
compacted  lime-treated  suhgrade  will  pro- 
vide excellent  support  for  the  concrete  floor 
slab. 


Lime  IS  nu.xed  into  soil  with  twin  disc  har- 
row pulled  by  crawler  tractor.  Mixing  starts 
right  after  lunch.     2.00  p,m. 


NI:W  INDUSTRY  IN  ALBERTA?  -  GAME  FISH  FARMING 


Although  rearing  and  feeding  of  trout  in  ponds  on  the  prairies  is  relatively 
new,  more  and  more  farmers  are  becoming  interested  in  such  an  operation, 
especially  when  there  is  a  source  of  water  available  such  as  an  irrigation 
canal.    The  severe  climatic  conditions  and  the  shorter  growing  seasons  limit 
Alberta  to  "cold  water"  fish  farming,  in  particular,  the  rearing  of  trout. 

Methods  of  rearing  trout  are  generally  of  two  types,  extensive  and  intensive. 
Extensive  farming  involves  simply  stocking  trout  in  a  pond  or  lake  in  the 
spring  and  harvesting  them  in  the  fall.    If  conditions  are  suitable,  little 
maintenance  is  required,  thus  costs  are  lower,  but  the  returns  of  harvested 
trout  are  also  low.    The  fish  farmer  in  this  case  has  no  control  over  unfavorable 
weather  changes  and  little  control  over  fish  losses  due  to  predators  or  poor 
water  quality. 

In  intensive  farming,  fish  are  held  in  high  densities  where  they  are  fed 
regularly,  closely  monitored  and  controlled.    This  type  of  farming  involves 
more  complex  rearing  systems  that  may  require  a  continuous  flow  of  fresh  water 
through  the  ponds  and  aeration  systems  to  maintain  oxygen  supplies.  This 
system  is  most  successful  in  larger  commercial  operations. 

There  were  285  permits  issued  in  the  1982-83  season  by  the  Fish  and  Wildlife 
Branch  in  the  southern  Alberta  region.    Permits  are  required  for  any  ponds 
that  are  going  to  be  stocked  with  fish, 
either  for  commercial  use  or  private 
use. 

The  most  common  type  of  pond  on  the 
irrigated  farm  is  an  excavated  pond 
or  dugout  of  roughly  100  m  x  25  m  size 
with  a  gently  sloping  bottom  varying 
in  depth  of  2  m  at  one  end  to  4  m  at 
the  other.     If  fish  survival  over 
winter  is  desired,  the  pond  should  be 
deeper.     Location  of  the  pond  must  be 
considered,  as  it  should  not  be  located 
in  an  area  where  runoff  water  from 
barnyards,  feedlots ,  fertilized  land, 
exposed  soils  or  areas  treated  with 
pesticides  are  able  to  enter  the  pond. 
Because  some  irrigation  districts  use 
herbicides  such  as  Magnacide  H  to 
control  weed  growth,  they  must  use 
these  chemicals  with  great  care  to 
avoid  contaminating  fish  ponds  that 
are  taking  water  out  of  irrigation 
canals.    Most  weed  control  chemicals 
are  toxic  to  fish;  therefore,  treated 
water  must  be  kept  out  of  the  pond  at 
all  cost.    It  is  necessary  that  the 
Irrigation  District  Water  Supervisor 


Nets  are  the  "combine" 
for  harvesting  this  crop 
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notify  the  various  fish  fa/mers  that  may  be  affected  when  herhiciJes  oi" 
pesticides  are  used  for  weed  control  in  canals. 

It  is  important  to  make  sure  that  water  entering  the  pond  is  filtcrc>d  through 
a  gravel  screen  especially  if  water  is  drawn  from  an  i  i-r  i  gat  i  on  c;in.il.  It 
the  water  is  not  screened,  young  predator  fish  will  enter  the  [)oiid  .iiul  o\ cnt  ii.i  1  1  >' 
the  stock  will  be  lost.     Trout  are  especially  vulnerable  to  pred;il  ion  the  fiisi 
two  days  after  stocking.     It  is  therefore  advisable  to  keep  a  close  w.itch  on 
the  pond  during  the  first  few  days  while  the  fish  become  accustomed  to  their 
new  environment. 

Fish  from  a  pond  may  be  harvested  by  gill  nets,  angling,  or  draining  the  pond. 
Harvesting  should  be  done  in  late  fall  if  the  pond  winterkills.    The  ciuality 
of  the  harvested  trout  is  very  important  If  it  is  to  be  sold  coiimie rc  i a  1  1  \- ,  as 
good  quality  ensures  the  best  returns,  which  could  be  a  supplementary  income 
to  the  farmer.    Trout  farmers  must  be  aware  of  health  regulations  i  1'  fish  are 
to  be  sold  to  the  public,  also  commercial  fish  farm  licenses  are  a  must.  I'or 
further  information,  contact  Frank  Bishop  at  329-5266  of  the  Fish  and  IVildlife 
Division  in  Lethbridge. 


*  *  ^'c 


BRID  -  MONITORING  IRRIGATION  WATER 


Control  of  irrigation  water  is  becoming  more  and  more  important  as  we  all  become 
aware  of  the  finite  nature  of  the  resource.    Efficient  control  of  irrigation 
water  requires  a  well  maintained  canal  system  and  an  understanding  of  how  to 
best  operate  that  system  to  provide  timely  deliveries  to  the  water  user.    A  key 
element  to  efficient  control  is  knowledge  on  how  the  check  structures  and  canals 
react  when  gate  settings  are  changed.    This  was  the  goal  of  the  Bow  River 
Irrigation  District  when  the  consulting  firm  of  Underwood  McLellan  Ltd.  was 
asked  to  conduct  a  study  of  the  operation  of  the  Lomond  Lateral. 

Some  operating  problems  had  been  experienced  on  the  Lomond  Lateral  including 
uneven  flows  through  turnouts  because  of  fluctuating  water  levels,  and  delivery 
times  to  farmers  at  the  bottom  end  of  the  system  that  were  measured  in  days 
instead  of  in  hours.    The  study  was  undertaken  in  hopes  of  giving  the  District 
operating  and  engineering  staff  a  better  understanding  of  how  the  canal  system 
responds  so  that  new  operating  ideas  and  methods  could  be  tried. 

Twelve  sets  of  electronic  recording  equipment  were  set  out  along  the  Lomond 
Lateral  system  to  record  the  water  levels  at  key  points  in  the  system.  The 
ditchriders  were  asked  to  fill  in  forms  indicating  when  they  made  gate  and 
turnout  changes  and  by  how  much.    With  the  aid  of  a  computer,  the  water  level 
and  gate  change  records  were  all  plotted  together  for  analysis. 
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Two  plots  were  drawn:    an  hourly 
based  plot,  and  a  daily  based 
plot.    The  plots  were  shovm  to 
the  District  staff.     From  the 
hourly  plots  each  gate  change 
and  level  fluctuation  was 
evident.    The  staff  were  able  to 
identify  specific  events  over 
the  course  of  the  season  and 
could  recall  the  circumstances 
and  actions  that  led  to  those 
events.     From  the  daily  plots 
the  seasonal  trends  in  canal 
levels  could  be  seen.  For 
example,  the  accompanying  figure 
H  shows  quite  well  the  effects 
of  the  rainstorm  on  July  1  (1982) 
weekend  and  also  the  effects  of 
an  over  commitment  of  water  at 
the  downstream  turnouts  on  the 
July  10-11  weekend  and  the 
subsequent  recovery  early  the  Technologist  transferring  water  level 

following  week.  data  onto  cassette  tape. 

In  addition,  lag  times  and  total  flow  volumes  were  calculated.    Lag  time  can 
be  calculated  from  the  plots  of  water  level  by  comparing  the  plots  of  two  sites, 
one  upstream  and  one  downstream.    The  time  between  a  flow  change  arriving  at 
the  upstream  site  and  the  time  it  gets  to  the  downstream  site  is  the  lag  time. 
The  total  volume  of  flow  past  a  point  in  the  canal  can  be  calculated,  if  a 
rating  table  is  available,  by  determining  the  area  under  the  water  level  plot. 

The  District  is  now  in  the  process  of  reviewing  a  series  of  improvements  that 
could  be  made  to  help  improve  its  canal  operation.    These  include:  remote 
monitoring  of  canal  levels  for  up-to-the-minute  information;  conversion  of  check 
gates  to  overshot  style  for  easier  control  of  levels;  remote  control  of  gate 
settings  to  cut  down  on  ditchrider  travel;  and  consideration  of  semi-automatic 
gate  control  to  be  implemented  at  some  time  in  the  future. 

For  more  information  please  contact  Mr.  Gordon  Ayers  of  U.M.A.  at  329-4822. 


■k  -k  -k 


THE  WATER  HAULER'S  BULLET  11^ 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.     Comments  are 
welcome.     Please  contact  Duncan  Lloyd  at  329-5264^  Lethbridge. 

Published  quarterly  by  the  Evaluation  and  Management  Section,  Project 
Planning  Branch,  Resource  Planning  Division,  Alberta  Agriculture,  Agriculture 
Center,  Lethbridge,  Alberta  TIJ  4C7. 

*         *  * 
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TESTING  OF  FLEXIBLE  CANAL  LINERS 


*  ★  ★ 


The  Research  Section  of  the  Project  Planning  Branch  under  the  direction  of 
Svat  Jonas  has  undertaken  a  research  project  to  test  and  assess  buried 
flexible  canal  lining  materials  which  have  been  used  in  Southern  Alberta  for 
the  past  24  years.  An  attempt  will  be  made  to  evaluate  their  performance 
and  possible  changes  in  physical 
properties  under  various  field  con- 
ditions and  installation  techniques. 
The  project  is  being  financed  by 
the  Irrigation  Council  of  Alberta 
from  its  research  fund. 

The  Bow  River  Irrigation  District 
(B.R.I.D.)  was  selected  as  the  major 
study  area  for  obtaining  samples  of 
the  liners  because  they  have  some  of 
the  oldest  installations.  A  total  of 
50  km  (31  miles)  of  lined  canal  are 
being  tested  and  41  test  sites  have 
been  selected. 


(continued  on  page  2) 


FABRENE  TP 
"^1  Gaps  BetiDeen  Strands 
ff2  Roots  Weaving  Through  Strands 
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To  obtain  a  polyethylene  sample,  the  canal  earth  cover  has  to  be  carefully 
removed  with  hand  shovels,  a  square  1.2  m^  sample  cut  out,  identified  and 
tagged.  The  liner  is  then  patched  with  a  repair  material,  properly  resealed 
and  then  backfilled.  The  burial  depth  of  the  various  liners  varies  from  0.3 
to  0.8  m  (1  to  2.5  ft). 

According  to  Jonas  "some  liners  are  showing  superior  qualities".  He  states 
that  "many  of  the  polyethylene  membranes  (4,  6  and  8  mil)  are  in  fairly  good 
shape,  however,  one  sample  of  Fabrene  TP,  as  shown  in  the  picture,  has  some 
problems" . 

Another  surprising  discovery  was  found  in  a  20  mil  PVC  membrane  liner 
installed  2i  years  ago.  The  roots  of  quack  grass  have  penetrated  the  liner 
in  several  places.  In  the  1.2  m^  sample  four  holes,  ranging  in  size  from  1 
to  5  mm  in  diameter,  were  found.  A  piece  of  a  root  was  still  protruding 
through  the  plastic  sample. 

At  press  time,  random  ponding  tests  are  being  conducted  in  order  to 
determine  the  waterproof ness  of  the  various  liner  materials  obtained. 
Results  of  these  tests  will  be  published  in  a  later  edition.  Results  of  the 
completed  study  will  be  published  under  separate  cover  in  the  spring  of 
1984. 

*  ★  * 

PRECAST  PANEL  -  ANOTHER  BREAKTHROUGH 

When  Keith  Strong  from  Eastern  Irrigation  District  (E.I.D.)  and  Kirt  Woolf 
from  United  Irrigation  District  (U.I.D.)  assembled  the  precast  panels  to 
produce  a  chute  drop  and  a  cascade  drop,  respectively,  they  gave  the  precast 
panels  a  new  dimension.  Over  the  years  the  "waffle"  precast  panels 
originally  designed  by  Ron  Francis  have  been  used  to  build  various  types  of 
small  hydraulic  structures  such  as  checks,  check  drops,  drops  and  turnouts. 
Revisions  in  recent  years  to  the  original  design  have  increased  the 
versatility  of  the  precast  panels.  Today  it  is  possible  to  build  pipe 
inlets,  pipe  outlets,  and  manholes,  and  to  build  checks  and  very  low  drops 
and  check  drops  for  discharge  as  high  as  5.0  m^/s  (175  cfs).  The  actual 
drop,  however,  remains  low  with  drop  from  0.3  to  0.6  m  (1  to  2  ft)  for  the 
larger  capacity. 

The  drop  structure  as  designed  and  assembled  by  E.I.D.'s  Keith  Strong  has  a 
total  drop  of  2.9  m  (9.5  ft)  and  a  capacity  of  2  mVs  (70  cfs).  The 
structure  has  essentially  precast  panel  wingwalls,  side  walls  and  floor  for 
the  upper  end.  The  chute  leads  into  a  normal  precast  vertical  drop 
structure  complete  with  an  extra  pair  of  wingwalls,  cut-off  and  side  panels. 
Because  of  the  change  of  direction  at  the  top  and  bottom  of  the  chute 
section,  four  similar  panels  forming  transitions  had  to  be  designed  and 
constructed  to  make  the  connections.  All  joints  were  made  water  tight  using 
neoprene  gaskets.  The  waffle  of  the  floor  faces  upwards  to  assist  in 
reducing  the  water  velocity.  There  is  some  concern  that  the  floor  panel 
(which  is  only  50  mm  thick  between  waffles)  may  not  survive  the  action  of 
the  water  and  possible  frost  heave,  so  it  will  be  monitored  for  some  time  in 
the  future. 


2 


The  U.I.D.  structure  as  built  by  Kirt  Woolf  1s  in  fact  a  series  of  vertical 
precast  drops  complete  with  side  panels,  center  panels  and  cast-in-pl ace 
concrete  stilling  basin  floors.  The  center  panels  provide  extra  cut-offs. 
The  total  drop  of  this  structure  is  2.8  m  (9  ft)  and  the  capacity  is  2  m^/s 
(70  cfs)  but  greater  drop  is  possible.  One  merely  continues  to  provide  more 
drops  in  series. 

Both  these  structures  are  functioning  as  designed,  however,  Keith,  Kirt  and 
Jack  Ganesh  of  the  Project  Planning  Branch,  have  developed  ideas  on  how  to 
improve  both  design  and  construction  of  the  structures.  For  further 
information  please  contact  Jack  Ganesh  at  329-5164. 
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CONCRETE  LINED  CANAL  CRACKING  STUDY 


April  1983  was  the  final  inventory  taken  on  a  study  initiated  in  April  1979 
to  measure  and  categorize  the  cracking  in  all  concrete  lined  canals 
installed  in  the  Irrigation  Districts  of  Southern  Alberta.  Although  a 
complete  study  of  all  concrete  lined  canals  will  not  be  taken,  inventories 
will  continue  on  all  wire  mesh  reinforced  canals  and  the  more  recent 
constructed  unreinforced  canals. 

The  cracks  in  250  km  of  280  km  of  concrete  lined  canals,  both  wire  mesh 
reinforced  and  unreinforced,  were  measured  for  length  and  categorized  for 
width,  vertical  displacement  and  location  on  the  canal  cross  section.  The 
cracks  on  the  remaining  30  km  were  not  inventoried  due  to  siltation  or  newly 
completed  repairs. 

Overall,  the  percentage  of  canals  remaining  virtually  uncracked  since  the 
1979  study  has  increased  from  65%  to  71%  due  to  the  introduction  of  wire 
mesh  in  1980  as  a  reinforcing  agent  in  concrete  lining.  This  increase  of  6% 
is  justifiable  by  the  fact  that  10%  of  the  280  km  of  concrete  lining  is  wire 
mesh  reinforced  with  98%  of  that  being  virtually  uncracked. 

The  study  does  show  that  although  horizontal  cracks  are  increasing  very 
slowly,  vertical  displacement  of  cracks  is  increasing  at  a  faster  rate  in 
unreinforced  concrete  canals. 


Summary  of  April  1983  Inventory 
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5  mm  to 
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5  mm 

40  mm 

40  mm 

Overall  (250  km) 

71.52% 

25.03% 

2.27% 

1.18% 

Unreinforced  (221  km) 

68.73% 

27.12% 

2.46% 

1.69% 

Reinforced  (28  km) 

98.35% 

1.64% 

0.01% 

Some  interesting  facts  derived  from  this  study: 

(1)  The  total  length  of  all  cracks  amounts  to  211,740  metres  or 
approximately  2.87  lineal  metres  of  crack  for  every  metre  of  canal  that 
is  in  a  cracked  condition. 

(2)  90%  of  all  cracking  is  found  in  the  bottom  third  of  the  cross  section 
and  a  significant  amount  of  this  is  in  the  toe  of  the  canal. 

(3)  Approximately  12%  of  all  cracks  show  a  vertical  displacement  of  more 
than  5  mm. 

(4)  Cracking  occurring  in  wire  mesh  reinforced  lining  is  transverse  and  is 
mostly  found  midway  between  expansion  joints. 


LARGE  ALBERTA  WIND  TURBINES 


A  large  wind  turbine  has  made  its  first  appearance  on  the  Alberta  skyline: 
the  ABAX  "Delta-Blade"  wind  turbine.  The  16  m  (52.5  ft)  diameter  prototype, 
the  first  of  a  series  of  large  machines,  is  now  erected  at  the  Company's 
plant  in  northeast  Calgary  following  five  years  of  research  and  development 
work. 

ABAX  Energy  Services  Ltd.  developed  this  Delta  turbine,  a  design  by 
Dr.  J.  A.  C.  Kentfield,  Department  of  Mechanical  Engineering,  University  of 
Calgary,  as  an  alternative  energy  source  for  pumping  large  quantities  of 
water.  Its  prime  use  is  for  irrigation,  water  storage  and  hydro-electric 
power  generation,  with  turbine  sizes  ranging  from  15  m  to  45  m  (50  to 
150  ft)  in  diameter,  and  pumping  lifts  from  3  m  to  300  m  (10  to  1000  ft). 
The  system,  constructed  entirely  of  steel,  features  slow  operating  speed, 
direct  displacement  pumps  and  simplistic  automatic  controls,  emphasizing 
long  service  life  with  minimal  attention  and  maintenance. 

The  prototype,  developed  with  funding  assistance  from  the  Alberta/Canada 
Energy  Resources  Research  program,  was  set  up  to  prove  out  the  calculated 
performance  of  these  wind-powered  pumping  systems. 

Design  specifications  are: 

-  Rotor  Diameter  16  m  (52.5  ft) 

-  Overall  Height  40  m  (130  ft) 

-  Operating   Wind   Speed   10   to  100 
km/h  (7  to  60  mph) 

-  Pumping  Head  9  m  (30  ft) 

-  Design     for    Survival     in  Winds 
Ousting  to  260  km/h  (160  mph) 

-  Rotor  Speed  7  to  30  rpm 

-  System  Life  30  years 

-  Rated  Output  48  km/h  Wind  (30  mph) 
205  kW  (275  hp) 

-  Pumping    1.57  mVs    (24,000  U.S. 
gallons)  per  Minute 

As  an  illustration  of  installation 
in  southern  Alberta,  and  based  on 
long  term  wind  records  at 
Lethbridge,  where  winds  average 
27.7  km/h  (13.5  mph),  a  15  m  (50  ft) 
diameter  unit  lifting  water  30  m 
(100  ft)  from  water  source  to  land 
pumps  801  dam^  (650  acre-feet) 
during  the  summer  season,  an  amount 
sufficient  to  irrigate  about  162  ha 
(400  acres).  Since  winds  vary  from 
day  to  day,  calculations  show  that 
water  storage  in  a  natural  or  dyked 
depression  equivalent  to  5  to  10 
days  of  turbine  output  would  ensure 
continuous  seasonal  water  supply.  A 
single  23  m  (75  ft)  diameter  Delta 


The  Location  of  this  "First"  is 
5929  -  9  Street  N.E.^  Calgary 
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turbine  pumps  3  times  more  than  the  15  m  machine.  A  single  45  m  (150  ft) 
unit  pumps  15  times  as  much,  an  average  of  12,330  dam^  (10,000  acre-feet) 
of  water  in  a  summer  season,  the  equivalent  of  a  lake  3  m  (10  ft)  deep 
covering  405  ha  (1,000  acres).  ABAX  cost  estimates  show  Delta  turbine 
pumping  to  be  readily  competitive  with  electric  or  gas-powered  pumping. 
Since  the  major  cost  is  the  initial  capital  investment,  the  wind-powered 
system  has  a  further  advantage  in  providing  assurance  of  stable  pumping 
costs  for  several  decades. 

In  year-round  pumping  applications,  the  total  annual  output  is  far  greater 
(by  2.8  times)  due  to  higher  winter  wind  speeds.  As  the  most  efficient 
means  for  converting  wind  energy  to  electric  energy,  the  Delta  turbine  is 
utilized  for  recirculating  water  to  upper  storage  for  hydro-electric  power 
generation.  By  so  using  water  as  the  energy  storage  medium,  prime  electric 
power  can  be  reliably  produced  to  meet  peak  demand  periods.  An  illustration 
of  such  a  system  is  a  small  group  of  ten  45  m  (150  ft)  diameter  Delta 
turbines  operating  in  average  21.6  km/h  (13.5  mph)  winds.  The  system  would 
provide  3,000  kW  of  power,  totalling  25,000,000  kW  hours  per  year, 
sufficient  to  service  3,000  homes  or  1,500  farms.  In  locations  of  higher 
wind  speeds,  24  km/h  (15  mph)  for  example,  the  net  energy  output  becomes 
34,000,000  kW  hours  per  year. 

Very  few  large  wind  turbines  are  presently  installed  in  Canada,  however, 
over  500  large  wind-electric  turbines  are  now  operating  in  the  United 
States,  with  7,000  more  being  planned.  The  ABAX  turbine  is  useful  in  that 
market  in  applications  to  water  pumping,  for  which  it  is  unique. 

The  final  stage  in  the  development  of  ABAX  Delta  turbine  is  the  testing  and 
monitoring  of  the  16  m  prototype  in  the  months  ahead,  in  cooperation  with 
the  Alberta  Research  Council  and  National  Research  Council,  to  test  and 
prove  out  the  performance  of  the  system. 

For  additional  information,  contact  ABAX  Energy  Services  Ltd.,  Calgary, 
Alberta,  275-6260. 

*  ★  ★ 

BOW  ISLAND  LATERAL  12  PRESSURE  PIPELINE 

In  1982/83  the  St.  Mary  River  Irrigation  District  (S.M.R. I .D. ) ,  with 
assistance  from  Alberta  Agriculture,  constructed  a  pressurized  pipeline 
directly  south  of  Bow  Island,  Alberta. 

This  irrigation  pipeline  serves  a  block  of  approximately  2,024  ha  (5,000 
acres)  south  of  Bow  Island  with  water  under  pressure  and  another 
approximately  405  ha  (1,000  acres)  northwest  of  Bow  Island  with  gravity 
flow.  The  pipeline  also  provides  water  to  the  Town  of  Bow  Island  and  the 
golf  course. 

This  system  replaces  the  old  irrigation  distribution  system  which  consisted 
of  a  number  of  earth  ditches  constructed  along  the  contour  of  the  land. 
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A  pumphouse  at  the  main  canal,  which  is  the  high  point  of  the  project, 
pressurizes  the  pipeline.  A  total  of  eight  pumps  provide  a  maximum  design 
capacity  of  2.32  m^/s  (82  cfs)  at  a  guaranteed  minimum  pressure  of  485 
kilopascals  (70  psi).  The  system  has  six  large  pumps  each  with  a  capacity 
of  0.34  m^/s  (12  cfs)  and  two  small  pumps  each  with  a  capacity  of  0.17  m^/s 
(6  cfs).  If  every  landowner  takes  water  at  the  same  time,  each  quarter 
section  would  receive  a  flow  of  0.057  m^/s  (2  cfs).  The  pumps  are  driven  by 
300  and  150  horsepower  electric  motors. 

The  buried  pipeline  has 
two  primary  lines  which 
branch  off  into  secondary 
lines.  The  primary  lines 
consist  of  Hyprescon  pipe 
varying  in  diameter  from 
915  mm  (36")  to  609  mm 
(24"),  and  each  line  is 
approximately  4.8  km  (3 
miles)  long.  Branch  lines 
consist  of  200  mm  (8")  to 
450  mm  (18")  diameter  PVC 
pipe,  with  a  total  length 
of  approximately  8  km  (5 
miles) . 

Turnouts  that  are  readily 
accessible  to  the  District 
Operators  provide  water  to 
each  quarter  section.  The 
turnouts  consist  of  above 
ground  control  valves  and 
piping  directly  connected  Interzor  of  Pumphouse 

to  on-farm  main  lines  to 
sprinkler    systems.  The 

control  valves  can  be  set  to  provide  a  constant  pressure  in  the  farmers  main 
lines  at  any  level  ranging  from  310  kilopascals  (45  psi)  to  485  kilopascals 
(70  psi).  Each  turnout  contains  a  flow  meter  which  measures  the 
instantaneous  flow  and  the  cumulative  volume  of  flow.  A  total  of  33 
turnouts  serve  25  center  pivots,  7  wheel  move  systems,  and  the  golf  course. 

The  system  is  automated.  The  station  automation  uses  programmable  logic 
control  for  sequence  operation  of  the  pumps  and  it  provides  remote  station 
monitoring  through  a  voice  communication  controller. 

After  the  first  pump  is  started,  farmers  with  center  pivot  systems  start 
their  units  by  pressing  a  button  that  starts  their  sprinkler  in  operation. 
This  automatically  accentuates  the  solenoid  valve  at  the  turnout  which  opens 
the  control  valve  at  the  turnout.  Similarly  the  valve  is  shut  off 
automatically  when  the  farmer  shuts  off  his  pivot.  The  flow  to  wheel  move 
system  is  started  and  stopped  by  moving  a  control  lever  located  at  the 
outside  of  the  turnout  box. 
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Additional  pumps  start  automatically  whenever  the  pressure  in  the  pipeline 
drops  below  a  predetermined  level.  On  the  other  hand  pumps  shut  off 
automatically  based  on  flow  control.  An  ultrasonic  flow  meter  in  the  main 
line  accurately  registers  the  flow  which  is  conveyed  to  the  control 
apparatus  in  the  pumphouse. 

The  capital  cost  of  the  project  was  approximately  $6,000,000  of  which  86% 
was  funded  by  Alberta  Agriculture.  The  remaining  14%  was  equally  shared  by 
the  Irrigation  District  and  by  the  landowners  on  this  project.  The 
landowners  pay  the  annual  costs  for  electric  power,  maintenance  costs  for 
the  system,  and  the  District  annual  assessment  per  irrigated  acre. 

Annual  costs  for  electric  power  based  on  1983  rates  and  an  average  annual 
water  application  of  300  mm  (12")  will  be  approximately  $9  per  acre.  Annual 
maintenance  costs  for  the  system  were  established  at  approximately  $12  per 
acre.  The  annual  water  rate  for  1983  is  $12.  Total  cost  per  acre  is  $33 
per  acre. 

This  project  has  important  advantages  for  the  irrigation  area.  The  pipeline 
has  replaced  earth  ditches  and  has  thus  eliminated  seepage,  weed  growth,  and 
land  severance  problems.  On  the  other  hand  the  system  provides  a  reliable 
water  supply.  The  centralized  pump  station  operated  by  the  Irrigation 
District  has  eliminated  the  need  for  individual  farmer^  to  have  their  own 
pumps  and  the  associated  operation  and  maintenance.  District  operation  and 
maintenance  costs  have  also  been  reduced. 


SNC  Consultants  were  responsible  for  the  design  and  construction  of  the 
system.  Additional  technical  details  of  the  project  may  be  obtained  from 
Irv  Martens  at  320-8886  in  Lethbridge  and  Jim  Brown,  Manager,  S.M.R.I.D. 


Ma'in  Canal  Check 
Structure  and  Turnout 


Pumphouse  and  Automated 
Trash  Screens 


B.F.  Wilson,  Bryan  Wilson  Photography 


Computer  Controls 


*  ★  ★ 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.     Comments  are 
welcome.     Please  contact  Duncan  Lloyd  at  329-5164^  Lethbridge. 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project  Planning 
Branch,  Resource  Planning  Division,  Alberta  Agriculture,  Agriculture  Center, 
Lethbridge,  Alberta    TIJ  4C7 . 
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R.  L.  FRANCIS  RFTIRES 

After  37  short  years  of  service  in  the  irrigation 
field,  Mr.  Ronald  Francis  is  retiring  from 
Alberta  Agriculture.    From  instrument  man  to 
Irrigation  ^  Conservation  Division  Director, 
Ron  has  been  involved  in  all  facets  of  planning, 
design,  and  construction.    "Mr.  Irrigation" 
(title  inherited  from  P.  M.  Sauder) ,  as  he  is 
often  called,  pioneered  in  developing  a  method 
and  procedure  for  installation  of  buried  poly- 
ethylene canal  liners,  and  in  designing  the 
precast  drop  structures .    We  could  continue  to 
list  accomplishments  this  man  has  made  for  the 
Department,  however,  we  would  need  all  the 
Bulletin's  space  and  then  some.    However,  we 
would  like  to  take  this  opportunity  to  express 
our  appreciation  for  a  "career  well  done"  and 
to  wish  him  every  success  in  his  new  endeavors 
as  a  private  consultant. 

The  Department  is  organizing  his  retirement  party  for  January  20,  1984  at 
the  Lethbridge  Lodge  Hotel.  Anyone  wishing  to  attend  this  social  evening 
(dinner  and  dance)  please  contact  Mr.  Frank  Gross  at  329-5164. 
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ROBAR  -  IN  THE  IRRIGATION  INDUSTRY 


Robar  Industries  Ltd.  produce  a  number  of  products  with  specific  application 
in  the  Irrigation  Industry.    According  to  Gordon  Hunter,  Sales  Manager  in 
Calgary,  "their  products  are  manufactured  from  T304  Stainless  Steel  which 
are  fully  passivated  (chemically  treated)  after  welding  to  return  the 
stainless  steel  to  its  original  high  corrosion  resistance". 


Figure  #6626  Outlet  Sleeve 

The  Robar  6626  Outlet  Sleeve  is  a  convenient  and 
inexpensive  method  of  providing  a  take  off  from  a 
supply  line.    This  procedure  provides  for  place- 
ment of  outlets  at  exact  locations,  without 
disturbing  long  sections  of  bedding,  as  would  be 
the  case  when  cutting  in  a  tee;  and  the  light 
weight  Stainless  Steel  Shell  offers  support 
around  the  circumference  of  the  pipe  being  tapped. 

The  choice  of  Outlets  adds  to  the  versatility  of 
this  product.     In  addition  to  the  Standard  Flange, 
it  is  available  with  Plain  End,  Threaded  (male  and 
female).  Offset  Tangent  and  Angled  outlets  for  Figure  #6626 

installation  of  Air  and  Vacuum  Valves,  Flow  Meters, 
Bypasses,  as  well  as  providing  an  access  for  video 

cameras.    This  Outlet  Sleeve  is  suitable  for  installation  on  all  types  of 

watermain,  with  the  exception  of  Concrete  Cylinder  Pipe.    Robar  does, 

however,  manufacture  a  Tapping  Sleeve  for  this  specialized  application. 

To  date,  the  largest  6626  Sleeve  supplied  has  been  630  mm  (24")  off 

1000  mm  (40"),  and  in  that  instance  the  outlet  was  fabricated  on  a  45  angle. 


Figure  #506  Coupling  Clamp 


Gasket  Design 

Figure  #306 


The  Robar  306  Coupling  Clamp  is  another 
all  stainless  steel  product,  and  is 
used  to  provide  a  drip  tight  closure 
when  joining  Plain  End  pipe.    When  light 
walled  plastic  is  being  used,  Robar 
recommends  S.  S.  Liners  or  Inserts  which 
provide  the  resistance  to  ensure  a 
positive  seal.    In  situations  where  the 
possibility  of  pull  out  exists,  an 
external  Restraint  Clamp  Assembly, 
manufactured  by  Robar,  has  been  used 
very  successfully.    Recent  developments, 
however,  now  make  it  possible  to  supply 
the  306  Coupling  with  an  integral 
restraint  feature. 


The  Robar  306  can  be  used  as  a  Transition  Coupling  to  join  all  types  and  makes 
of  pipe  with  similar  outside  diameters.    It  is  also  utilized  in  connecting 
branch,  or  service  lines,  to  the  Plain  End,  Stainless  Steel  Outlets  on  the 
6626  Tapping  Sleeves. 
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Stainless  Steel  Repair  Clamps 

The  Robar  Repair  Clamp  was  the  first  All  Stainless  Steel  Clamp  produced  in 
North  America,  and  has  over  twenty  years  of  proven  service  in  the  field. 
It  can  be  supplied  in  a  variety  of  styles,  lengths  and  sizes  and  is  axailablc 
with  threaded  Side  Outlets. 


When  ordering  all  fabricated  stainless  steel  fittings  it  is  desirable  you 
specify  the  make,  class  and  outside  diameter  of  the  pipe  involved.  With 
this  information  Robar  will  supply  your  requirements  promptly  and  correctly. 

For  more  detailed  information  on  all  Robar  Products  call  Grant  Hunter  - 
240-2100  or  Gordon  Hunter  -  242-2131  in  Calgary. 


REVISED  LAND  IRRIGABILITY  STANDARDS 

The  Irrigation  Council,  at  its  meeting  on  October  12,  1983,  approved  the 
new  revised  Standards  for  land  irrigability  classification. 

The  revised  Standards  reflect  several  years  of  review  and  study.  The 
previous  Land  Classification  Standards  have  been  in  effect  since  1969,  and 
many  changes  in  irrigation  methods  and  in  related  fields  have  taken  place 
since  that  date. 

In  conjunction  with  the  revised  Standards,  a  "Procedures  Manual  for  Land 
Irrigability  Classification  in  Alberta    1983",  was  prepared  by  the  Land 
Classification  Branch,  Lethbridge.    This  Manual  reflects  changes  in  the 
Standards  and  it    will  be  used  by  all  land  irrigability  classifiers  in  the 
future.     It  is  the  first  procedures  manual  available  to  assist  in  imple- 
menting Alberta  land  irrigability  classification  standards. 

While  the  original  Standards  were  appropriate  at  the  time  of  their  implement- 
ation, change-over  to  sprinkler  irrigation,  introduction  of  new  irrigation 
equipment  and  recent  research  findings  had  rendered  the  1969  Standards 
outdated.    The  revised  Standards  and  the  Procedures  Manual  are  recognizing 
modem  water  management  concepts  and  up  to  date  technology. 

In  general,  the  revised  Standards  do  not  represent  a  radical  change  in  the 
way  land  is  being  classified  for  irrigation.    The  new  Standards  are  in  a 
closer  relationship  to  soil  survey  information  and  recognize  the  experience 
gained  since  the  introduction  of  mandatory  land  irrigability  classification 
in  Alberta.    The  rating  system  is  simpler  and  the  Procedures  Manual  presents 
a  comprehensive  approach  to  land  classification. 


A  A 
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The  basic  soil  characteristics  -  soil  profile,  geological  deposit  and  soil 
texture  -  have  been  given  renewed  significance,  while  salinity,  sodicity 
and  hydraulic  conductivity  are  modifying  factors,  and  only  when  severe 
enough,  change  the  soil  rating  to  a  non-irrigable  class. 

In  the  1983  Standards  four  soil  categories  are  recognized  as  compared  to 
six  in  the  1969  Standards.    Categories  one  to  three  are  irrigable  and 
category  four  is  non- irrigable.  Soil 
salinity  (EC)  and  sodicity  (SAR)  limits 
remain  essentially  unchanged,  but 
instead  of  these  values  being  determined 
by  soil  horizons,  they  are  determined  by 
the  soil  depths  (0  to  0.5  m,  0.5  to  1.0  m, 
1  to  2  m) .    This  approach  is  more  practi- 
cal and  can  be  applied  also  in  situations 
where  there  is  no  definite  soil  profile 
development.    Salinity  and  sodicity  at 
depth  (1  to  2  m)  is  used  to  downgrade  the 
geological  deposit  rating. 

Drainability  characteristics  are  identi- 
fied as  part  of  soil  characteristics  and 
do  not  constitute,  as  before,  the  third 
component  of  the  land  sub-class.  The 
previously  specified  minimum  hydraulic 
conductivity  values  and  soil  drainability 
limitations  became  modifying  factors  for 
soil  ratings. 

A  low  hydraulic  conductivity  alone  does 
not  make  land  non- irrigable  because  it 
can  be  partly  compensated  for  by  irriga- 
tion management.    Other  soil  features 
must  be  considered.   Drainability  is 
indicated  by  the  letters,  X,  Y  and  Z 
after  the  sub-classes  formula. 


Drill  Operator  Jim  O'Donnell 
ohecking  for  change  in 
-parent  material  within 
4.5m  depth. 


Topography  categories  have  mdergone 
major  changes.    These  were  modified  in 
consultation  with  the  Farm  Irrigation 

Services  Branch  and  changes  are  consistent  with  the  "Irrigation  Design 
Manual  for  Border  Irrigation,  1985".    The  maximum  downfield  slope  for 
gravity  irrigation  was  changed  from  four  to  two  percent.  Sprinkler 
irrigated  lands  can  have  as  high  as  thirty  percent  slopes.    This  reflects 
current  technology  and  the  capability  of  modem  irrigation  equipment. 
It  also  recognizes  that  sprinkler  irrigated  land  is  not  necessarily 
poorer  land  than  surface  irrigated  land.    There  are  four  topography 
categories  (before  there  were  six) .    The  first  is  surface  irrigation 
category,  two  and  three  are  sprinkler  categories  and  the  fourth  is  a 
non -irrigable  category. 
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The  soil  (S)  and  topography  (T)  categories  are  combined  to  form  land  classes. 
These  are  identified  as  follows: 


SOIL  SYMBOL 


SOIL  CATEGORY 


TOPOGRAPHY 

SYMBOL 

LIMITING  FACTORS 

DRAINABILITY 

TOPOGRAPHY 

CATEGORY 


The  revised  Standards  have  six  land  classes.    Classes  one  to  four  arc 
irrigable  and  classes  five  and  six  are  non-irrigable  land  classes.  Land 
class  five  has  normally  some  reclamation  potential,  while  land  class  six 
would  be  impractical  or  impossible  to  reclaim.    The  new  land  classes 
reflect  the  relative  capability  of  land  for  irrigation.    Tliis  was  not  the 
case  with  the  original  classification  system.    The  revised  Standards  have 
16  land  sub-classes  compared  to  56  in  the  former  1969  Standards. 

Land  classes  have  the  following  abbreviated  definitions: 


Class  1 :     Excellent  capability  with  no  significant  limitations 


for  irrigation. 

ST 
ll  1 

Class 

2: 

Good  capability  with  moderate  limitations  for  irrigation. 

qST            qST  r^ST 

^12         ^2  1         -^2  2 

Class 

3: 

Fair  capability  with  moderately  severe  limitations  for 
irrigation. 
:7ST  ^ST 
->3l  ->32 

Class 

4: 

Restricted  capability  requiring  a  special  system  design 
and/or  special  management. 
.ST        .ST  .ST 
Hi  3         ^2  3         ^3  3 

Class 

5: 

Non-irrigable  -  pending  detailed  investigation,  implement 

ation  of  an  improvement  and/or  undergoing  reclamation. 
Land  within  this  class  may  be  upgraded  to  an  irrigable 
class  or  will  be  rated  Class  6. 
rST        rST  rST 

Dt+i  ->k3 


Class  6:  Non-irrigable. 

rST        rST        rST  rT 

birr     07^2"  OTTs 


Research  data  relating  to  southern  Alberta  soils  has  been  incorporated  in 
the  revised  classification  system.    We  know  more  about  water  movement 
through  glacial  till  soils,  the  significance  of  minimum  hydraulic  conducti- 
vity values  and  the  changes,  particularly  the  more  even  water  supply, 
introduced  by  the  sprinkler  irrigation. 
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The  revised  Standards  reflect  better  understanding  of  the  complex  processes 
taking  place  during  irrigation  and  are  expected  to  provide  improved  service 
to  irrigated  farming. 

For  further  information  please  contact  K.  Pohjakas,  Land  Classification 
Branch  Head  at  329-5121. 


*    *  A 


HERITAGE  FUND  LOGO 

In  order  to  clearly  identify  projects  associated  with    the  Alberta  Heritage 
Savings  Trust  Fund,  Irrigation  Council  has  requested  that  the  Heritage 
Fund  logo  be  embossed  on  all  I.C.W.  structures  in  1984.    This  three- 
dimensional  logo  is  recognized  by  the  initials  HF  on  top,  underlined  by  a 
stylized  Alberta  silhouette  on  the  left  and  a  supporting  panel,  showing 
year  of  construction,  on  the  right. 

Many  irrigation  districts  now  have  the  plastic  molds  necessary  to  imprint 
this  logo  on  either  cast-in -place  structures  or  precast  concrete  panels. 
The  large  mold  used  on  cast- in -place  structures  is  designed  to  be  nailed 
onto  the  inside  of  the  form  before  the  concrete  is  poured.    A  smaller  mold 
for  precast  panels  is  meant  to  be  stamped  in  a  visible  location  after  the 
concrete  is  poured  into  the  forms. 

For  further  information  regarding  Heritage  Fund  molds,  please  contact 
Jack  Ganesh  at  329-5164.  — 


Closeup  of  new  Heritage  Logo 
on  Consolidated  Concrete^ s  ipveoast  panel. 


±  *  * 
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FABRIFORM  HOLDING  ITS  OWN 


In  the  1981  Summer  edition  of  the  Water  Hauler's,  we  reported  on  the  use 
of  Fabriform  in  spillways  where  water  is  draining  out  of  the  upper  ground 
throughout  the  winter  months  and  running  down  or  forming  huge  ice  blocks. 
Since  the  time  of  writing,  more  Fabriform  chutes  have  been  constructed, 
bringing  the  total  to  seven  in  four  irrigation  districts. 

We  were  impressed  with  the 
effectiveness  of  the  Fabrifom 
chute  in  dissipating  energy 
and  handling  winter  flows  but 
because  of  our  inexperience 
with  it  we  had  reservations 
about  its  durability.  We 
reasoned  that  it  would  last  a 
very  long  time  but  could  not 
be  specific.    Some  specific 
concerns  we  had  were  how  long 
would  the  nylon  fabric  last 
being  exposed  to  ultra-violet 
rays?    Would  it  matter  if  the 
nylon  fabric  wore  out?  Would 
the  unre info reed  concrete 
remain  uncracked  and  an  inte- 
gral unit?    If  the  unre  in- 
fo reed  concrete  cracked,  would 
the  structure  start  to  break 
up  after  the  nylon  fabric 
deteriorated? 

We  have  been  monitoring  these  Fabriform  chutes  for  an  overall  evaluation 
and  hopefully  will  find  answers  to  the  above  concerns.    The  nylon  fabric 
is  showing  only  minor  signs  of  deterioration.    There  is  the  odd  stranding 
or  small  hole  in  the  fabric  but  on  the  whole  it  is  holding  very  well. 

Except  for  some  minor  maintenance  required  at  the  downstream  of  two  of 
them,  the  Fabriform  chutes  are  functioning  as  well  as  when  they  were 
constructed.    Soil  disturbed  during  construction  has  settled  back  and  is 
covered  with  vegetation,  blending  well  with  the  environment. 

As  time  passes,  we  are  becoming  more  confident  that  Fabriform  chutes  are 
a  viable  alternative.    The  Project  Planning  Branch  will  continue  to  monitor 
these  structures  and  keep  you  informed. 

±  ±  ± 

DITCHRIDER^S  COURSE  ANYONE? 

The  Lethbridge  Community  College  (LCC) ,  Irrigation  Projects  Association 
and  the  Resource  Planning  Division  are  jointly  sponsoring  a  five  day 
Ditchrider  training  course  from  February  13  to  17,  1984.    Anyone  interested 
in  participating  in  this  short  course  should  contact  the  LCC  at  320-3323 
immediately. 

*  *  * 


E.I.D.'s  Imperial  Spillway 
&  photogenic  Keith  Strong. 
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IRRIGATION  COUNCIL  REQUEST  FOR  FIVE  YEAR  PLAN  -  1985-1990 


The  Alberta  F^eritage  Savings  Trust  Fund  allocation  of  $100  million  made 
by  Alberta  in  August  1980,  to  the  irrigation  districts  expires  at  the  end 
of  March  1985.    At  this  point  in  time  there  is  no  commitment  or  guarantee 
of  any  funding  beyond  March  31,  1985.     It  is  the  hope  of  the  districts 
and  Irrigation  Council  that  the  rehabilitation  program,  which  is  well 
underway  now,  will  continue  beyond  this  time  frame. 

Irrigation  Council  has  requested  that  the  thirteen  districts  examine 
their  priorities  and  submit  to  the  Council  a  priorized  list  of  projects 
to  be  completed  in  the  next  five  years  commencing  with  1985-86.     In  prior- 
izing  their  projects,  the  districts  are  requested  to  "put  particular 
emphasis  on  completing  on-going  projects  and,  where  applicable,  district 
commitments  under  the  Ditch  Rehabilitation  Plan  filed  under  Section  178 
of  the  Irrigation  Act". 

There  has  been  no  indication  on  the  part  of  the  Government  to  retain  the 
present  86-14-6  formula,  or  any  particular  level  of  funding  that  may  be 
expected. 

The  Alberta  Irrigation  Projects  Association  is  being  encouraged  to  promote 
a  study  on  the  economic  benefits  of  irrigation  to  the  local  area,  the 
Province,  and  Canada,  as  a  follow-up  to  the  ARDA  studies  done  in  the  mid 
1960 's  and  completed  in  1967. 

If  requested,  the  Project  Planning  Branch  will  assist  any  irrigation 
district  in  the  preparation  of  their  new  five  year  (1985-1990)  rehabili- 
tation program  proposal.    Please  contact  Wes  Wankel  at  329-5170. 


*  *  * 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.     Comments  are 
welcome.     Please  contact  Duncan  Lloyd  at  329-5164 ^  Lethhridge. 

Published  quarterly  by  the  Evaluation  &  Management  Section^  Project  Planning 
Branchy  Resource  Planning  Division^  Alberta  Agriculture^  Agriculture  Center^ 
Lethbridge^  Alberta    TIJ  4C7 . 
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LET'S  NOT  FORGET  THE  FAIRER 


(The  following  is  an  excerpt  from  the  recent  presentation  made  to  Alberta 
Agriculture's  Executive  Committee  by  Wally  R.  Chinn,  Irrigation  Specialist 
in  Taber,  on  behalf  of  the  Irrigation  and  Conservation  and  Resource  Planning 
Divisions,  addressing  agriculture  needs  and  concerns  in  southern  .Albert a.) 

Southern  Alberta  agriculture  is  unique  in  its  development  and  its  production 
from  the  rest  of  the  province.     Its  semi -arid  climate  and  related  conse- 
quential factors,  have  forced  the  utilization  of  the  limited  soil  and  water 
resources  available  to  near  maximum,  to  facilitate  development  of  viable 
farming  operations  through  management  practices,  intensification  of  produc- 
tion and  diversification  in  cropping.     It  is  irrigation  that  plays  a  large 
role  in  the  singularity  of  the  agricultural  community  in  southern  Alberta 
and  in  the  efforts  of  Alberta  Agriculture's  prime  emphasis  on  farm  viability 
in  consort  with  resource  development  and  conservation. 

Southern  Alberta's  setting  for  the  largest  irrigation  developments  in  this 
country,  has,  over  the  years,  provided  much  focus  of  attention  and  funding 
from  all  levels  of  government.    The  benefits  to  the  south  and  the  viability 
of  our  agricultural,  rural  and  urban  communities  rests  with  the  stability 
that  irrigated  agriculture  has  provided,  both  locally  and  province  wide. 
Major  emphasis  has  been  placed  on  rehabilitation  of  irrigation  distribution 
works,  water  storage,  seepage  control,    surface  and  sub-surface  drainage 
and  salinity  control,  as  well  as,  developmental  research  work  in  all  these 
areas . 

With  all  these  "goings-on"  perhaps  proper  attention  is  sometimes  shifted 
away  from  the  most  important  resource  itself,  the  one  for  which  we  are 
primarily  here,  to  guide  and  assist  ...  the  irrigation  farmer.  Particularly, 
even  with  all  the  expenditures  on  capital  works  structures  and  sophisticated 
control  procedures,  etc.,  irrigation  itself  does  not  take  place  until  the 
farmer  takes  the  water  and  applies  it  to  the  crop.    No  matter  how  much 
effort  has  been  placed  in  on-stream  or  off -stream  storage,  water  conveyance 
systems,  district  operation  improvements-,  etc.,  the  key  to  successful  and 
profitable  irrigation  rests  with  the  individual  farmer. 

He  operates  a  costly,  specialized,  highly-intensive ,  complex  operation  in 
order  to  benefit  his  operation's  viability  through  increased  production  and 
diversification.    However,  the  expenditures  involved,  the  operational 
demands,  as  well  as,  the  risks  taken  in  an  on-farm  irrigation  development 
are  many  and  ones  that  cannot  be  taken  lightly.    The  fanner  who  is  developing 
a  new  irrigated  operation  or  one  who  is  revising  or  replacing  an  older 
system,  needs  careful  guidance,  assistance  and  special  servicing  to  ensure 
that  whatever  action  he  takes,  it  is  in  his  best  long-term  interests,  and 
also  in  the  long-term  interests  in  conserving  and  making  the  best  use  of 
the  soil  and  water  resource. 

It  is  to  be  noted  as  well  that  some  20%  of  the  total  irrigated  area  in  this 
province  is  developed  outside  of  organized  irrigation  districts  by  private, 
individual  farmer-owned  schemes  and  these  operators  too  should  realize 
developmental  assistance  in  some  form. 


Even  when  a  farmer  has  a  properly  developed  irrigation  system  in  place, 
and   when  adequate  water  is  available  to  him  at  his  £am  gate,  the  success 
o£  that  irrigation  project  still  depends  upon  that  farmer's  ability  to 
manage  the  system  and  water  application  effectively  and  efficiently.  He 
still  requires  management  guidance  in  the  areas  of  system  operation  and 
water  application  in  order  to  achieve  the  best  and  most  practical  results. 
The  expertise  required  in  overall  irrigation  development  work  is  specialized 
and  not  so  common  a  commodity  as  to  be  picked-up  just  anywhere.  Technology 
transfer,  particularly  in  the  area  of  irrigation  management  must  continue. 

The  Department,  through  the  direct  assistance  and  servicing  to  the  indivi- 
dual on-farm  developments,  over  a  period  of  the  last  few  decades,  has  been 
a  leader  in  promoting  effective  and  maximizing  use  of  the  soil  and  water 
resources  available,  while  emphasizing  wise -use  founded  upon  good  conserva- 
tion practices.    Without  this  stabilizing  influence  and  the  associated 
technical  expertise  provided,  the  added  costs  to  individual  on-faim  projects 
could  have  been  prohibitive,  or  resulted  in  uneconomic,  ineffective  systems 
that  were  also  inefficient  users  of  the  soil  and  water  resources .  The 
ever -increasing  complexity  of  on-farm  irrigation  developments  warrants 
continued  access  to  this  type  of  supportive  assistance. 

The  demands  for  increased  production,  both  to  feed  a  "hungry  world"  and  to 
maintain  viable  production  units  in  the  face  of  the  present  cost/price 
squeeze  bom  by  our  producers,  has  challenged  us  in  the  fanning  community 
to  utilize  the  productive  capability  of  available  resources  to  near  their 
exhausted  limit.    The  task  at  hand  is  to  complement  the  on-going  development 
and  resource  utilization  with  a  conservation  minded  foundation  of  effective 
and   efficient  resource  management,  for  higher  production  on  the  farm  today 
and  continued  stability  and  confidence  in  optimum  production  capability  for 
future  generations  ahead. 
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PROTECTION  -  THE  NAME  OF  THE  GAME 


In  order  to  avoid  unnecessary  and  costly 
repairs  to  buried  water  pipelines  and  canal 
liners,  some  irrigation  districts  are 
installing  warning  signs.     In  the  case  of 
buried  water  pipelines,  the  signs  are  placed 
on  each  side  of  the  road  right  of  way  where 
the  pipeline  crosses  any  county  road.  The 
canal  liner  warning  signs  are  usually  placed 
where  the  liner  starts  and  also  at  the  end 
with  the  arrow  pointing  in  the  direction  of 
the  liner.     If  the  liner  is  relatively  long, 
then  a  sign  may  be  placed  in  the  middle  with 
arrows  pointing  both  directions.    The  signs 
are  made  up  of  either  aluminum,  galvanized 
sheet  metal,  or  fibreglass  measuring  approx- 
imately 250  mm  x  350  mm  in  size.  Thickness 
of  the  material  is  3  to  4  mm. 


CAUTION 
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The  lettering  may  be  either  painted  on  or 
silk  screened.     In  the  case  of  the  fibre - 
glass  sign  the  lettering  is  covered  with  a 
thin  coat  of  resin  for  protection  against 
weather.    The  signs  used  by  the  districts 
thus  far  have  been  the  metal  type,  but  the 
Lethbridge  Northern  Irrigation  District  is 
experimenting  with  the  fibreglass  type. 
The  notation  on  the  sign  reads  "Warning" 
or  "Caution"  at  the  top  followed  by  water 
pipeline  or  buried  canal  liner,  with  the 
district's  name  and  telephone  number  at 
the  bottom.    Posts  used  are  either  the 
steel  fence  type  or  standard  highway 
traffic  sign  posts  which  are  available 
from  Alberta  Traffic  Supplies.    The  cost 
per  sign  including  cost  of  the  post  is 
approximately  $15.00  each.    This  is  money 
well  spent  ~  no  need  to  say  any  more. 


j  W-NING 

I  BUiED 
I  POCf ETHYIB  ■ 
CAT-^AL  ON! ' 


To  coin  a  well  known  phrase 
"Look  before  you  dig". 


ACROLEIN:     DESERVES  YOUR  RESPECT 

It  has  been  reported  in  the  Bureau  of  Reclamation's  Operation  and  Maintenance 
Bulletin  that  a  district  employee  in  a  U.S.  Irrigation  District  lost  an  eye 
from  exposure  to  acrolein.    As  many  of  you  know,  acrolein  is  often  the  active 
ingredient  in  aquatic  plant  herbicides  used  in  our  district  canals  to  control 
submerged  and  floating  weeds.    The  employee  accidentally  hooked  and  unlocked 
a  valve  on  the  top  of  the  acrolein  cylinder  with  his  shirt  sleeve,  activating 
it  sufficiently  for  a  small  amount  of  liquid  chemical  to  squirt  against  his 
arm  and  ricochet  into  his  left  eye.    Repeated  washings  upstream  in  the  canal 
did  not  relieve  the  irritation  of  the  eye.    IVhen  medical  attention  was 
obtained,  the  employee  did  not  have  any  acrolein  label  or  literature  with 
treatment  information  to  provide  his  doctor.    In  spite  of  continued  proper 
medical  treatments,  the  employee  lost  sight  in  the  eye. 

It  must  be  emphasized  to  employees  that  acrolein  is  flammable,  chemically 
reactive,  toxic  and  a  lachrymator  (eye  irritator). 

Important  precautions  that  should  be  taken  when  acrolein  is  being  handled 
or  incorporated  are:    wear  goggles  and  a  face  shield;  have  an  approved  gas 
mask  available  and  know  how  to  use  it;  if  spilled  on  the  skin,  remove  all 
contaminated  clothing  and  wash  skin  thoroughly  with  water;  if  acrolein  gets 
in  the  eyes,  flush  with  water  at  least  15  minutes,  and  seek  medical  aid. 
Never  have  less  than  two  people  (one  a  certified  applicator)  working  together 
around  acrolein,  so  that  assistance  or  help  can  be  rendered  in  case  of 
emergencies.    Keep  a  water  container  close  by  so  that  in  the  event  of  an 
accident  the  victim  does  not  have  to  jump  into  the  canal  and  risk  drowning. 

One  of    our  own  irrigation  district  employees  had  a  very  close  call,  let's 
make  1984  chemically  accident  free. 

*  *  * 
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STRUCTURE  RHIABILITATION 


In  Volume  4,  Water  Hauler's  Bulletin,  Summer  1981,  we  reported  on  some  major 
repairs  done  to  refurbish  three  (3)  drop  structures  on  Lateral  B,  Enchant  in 
Bow  River  Irrigation  District.    Sika  Top  was  used  to  rebuild  and  patch  the 
stilling  basin  blocks  and  floors.    Epoxy  was  used  to  seal  cracks  and  concrete 
grout  used  for  major  reconstruction  of  walls. 

These  structures  are  faring  well  after  several  irrigation  seasons  except  for 
one  problem.    All  three  (3)  structures  developed  a  hairline  transverse 
crack  across  the  chute  and  the  transition  walls.    Recent  inspection  indicates 
no  serious  widening  of  the  chute  cracks  but  the  wall  cracks  appear  mucli 
wider.    We  believe  that  the  cracks  are  due  to  frost  heave  of  saturated  soil 
because  the  structures  do  not  have  adequate  underslab  drainage.     It  is 
possible  that  weep  holes  with  adequate  filters  will  solve  the  problem  by 
draining  out  the  water  before  freeze  up.    The  savings  by  rehabilitating 
these  structures  rather  than  replacing  them  are  quite  high.     It  was  estimated 
that  the  cost  for  replacing  one  of  these  structures  would  be  over  $70,000.00. 
The  repairs  and  refurbishing  was  about  $12,000.00.    All  indications  are  that 
the  district  made  a  wise  decision. 

Since  that  time  the  B.R. I.D.  has  gone  ahead  and  rehabilitated  three  (3)  more 
drop  structures  on  Lateral  B,  Enchant  and  nineteen  (19)  drop  structures  on 
Lateral  D5  (Vauxhall) .     In  the  near  future  the  district  will  rehabilitate 
thirty  one  (31)  similar  drop  structures  on  Lateral  J  (Vauxhall).    The  works 
on  the  fifty  (50)  structures  on  Laterals  5D  and  J  include  extending  the 
stilling  basin  floors  and  provide  new  cutoffs,  replacing  rotten  concrete 
with  either  Sika  Top  or  concrete  grout,  replacing  badly  corroded  rebars  or 
increase  rebars  where  possible,  sealing  cracks  with  epoxy,  providing  steel 
struts  to  the  side  walls  and  applying  a  Sika  Top  protective  coating. 
Specialty  work  such  as  epoxy  injection,  patching  and  repairing  is  done  by 

Jasan  Engineering.    Extension  of 
floors  and  provision  of  new  floors 
with  stilling  blocks,  installation 
of  struts,  backfill  and  riprap 
placement  is  carried  out  by  the 
district  staff. 

There  are  probably  instances  in 
other  districts  where  the  hydraulic 
structures  are  sound  and  capacity 
is  not  a  problem.    These  structures 
may  be  rehabilitated  for  consider- 
ably less  than  the  cost  of  a 
replacement  and  probably  last  as 
long.    Some  of  the  hydraulic 
structures  constructed  within  the 
last  ten  years  may  show  signs  of 
trouble.     We  believe  these  struc- 
tures should  be  repaired  now  before 
the  problem  becomes  too  serious . 
We  know  of  such  an  instance  in 
Lethbridge  Northern  Irrigation 
District  where  Jasan  Engineering 
was  called  to  repair  a  drop  structure. 


Like  Hookey 's  Rocket  Richard 
this  old  structure  not  only 
looks  great  hut  is  in  great 
shape  after  rehabilitation. 
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fipoxy  injection  requires  specialists  with  special  equipment  but  general 
concrete  repairs  can  be  done  by  district  staff.    The  Portland  Cement 
Association  will  provide  advice  to  districts  at  no  charge. 


CONSOLIDATED  CONCRETE  PIPE  -  PRESSURE  TESTED 

Consolidated  Concrete  Lethbridge  has  now  developed  two  methods  for  pressure 
testing  their  concrete  pipe  built  to  A.S.T.M.  C-361  Specifications.  Leaks 
are  a  common  problem  both  in  the  irrigation  and  sewer  industries  and  are 
not  often  found  until  the  pipeline  is  put  in  service. 

Consolidated  has  far  exceeded  the  specifications  for  testing  by  subjecting 
every  pipe  to  a  water  pressure  test  using  a  specially  designed  hydrostatic 
tester.    The  tester  creates  a  "working  condition"  by  quickly  introducing 
water  to  create  the  required  design  pressure.    The  pipe  is  joined  to  the 
machine  using  equivalent  bell  and  spigot  ends,  the  same  as  it  would  be  done 
in  the  field. 

Tliey  also  have  field  joint  air  testers  available  that  are  designed  to  test 
the  joint  during  installation  for  final  assurance  that  everything  is  in 
readiness  to  do  the  job. 

As  a  locally  situated  business,  they  extend  an  invitation  to  any  interested 
person  to  drop  by  and  inspect  the  plant  products  produced  and  their 
innovative  testing  procedures. 

Further  information  may  be  obtained  by  phoning  327-7027  and  asking  for 
Graham,  Ed  or  Doug. 


It  only  takes  5  short  minutes  to  complete  the  pipe  pressure 
test  with  this  custom  built  hydrostatic  tester. 


* 
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HOW  WELL  DO  YOU  KNOW  YOUR  QiAINS? 


Did  you  realize  that  there  is  a  difference  between  a  lifting  chain  and  an 
ordinary  logging  chain?    Tliere  are  many  different  grades  of  chain  which 
are  designed  for  specific  types  of  applications.    Choosing  the  right  chain 
for  a  particular  job  is  very  important,  especially  when  human  lives  arc 
involved,  eg.  situations  such  as  overhead  hoisting.    An  ordinary-  logging 
or  decking  chain  should  never  be  used  for  overhead  lifting.    All  too  often 
an  ordinary  logging  chain  will  not  withstand  the  tension  load  produced  by 
lifting  heavy  concrete  structures  such  as  precast  panels  and  you  know  the 
rest  of  the  story. 

Every  chain  has  a  designated  "working  load  limit".    The  'Vorking  load 
limit"  is  defined  as  the  ma:Kimum  load  in  kilograms  or  pounds  which  should 
ever  be  applied  to  a  chain,  when  the  chain  is  new  or  "in  as  new  condition", 
and  when  the  load  is  uniformly  applied  in  direct  tension  to  a  straight 
length  of  chain.    Hiis  may  sound  like  a  lot  of  words,  but  is  well  worth 
noting. 

Only  alloy  chain,  grade  8  or  80 ,  should  ever  be  used  for  overhead  lifting 
applications.    A  grade  8  or  80  chain  is  identifiable  by  the  letter  A  and 
number  8  or  80  stamped  on  each  link  or  alternating  links.  Identification 
tags  are  used  by  some  chain  manufacturers  and  are  attached  to  a  link  on 
the  chain.    The  tag  will  have  the  manufacturer's  serial  number,  maximum 
load  limit,  and  date  of  issue  on  it. 

The  old  saying  that  a  chain  is  only  as  strong  as  its  weakest  link  stands 
for  its  components  as  well.    Chain  component  such  as  hooks,  connecting 
links,  swivels  and  any  other  fittings  should  have  a  rated  "working  load 
limit"  at  least  equal  to  the  chain. 

It  must  be  recognized  that  certain  factors  in  the  usage  of    chain  and 
attachments  can  be  abusive  and  lessen  the  load  that  the  chain  or  attach- 
ments can  withstand.    Some  examples  are  twisting  of  the  chain;  disfigure- 
ment; deterioration  by    straining,  usage,  weathering  and  corrosion;  rapid 
application  of  load  or  jerking;  and  applying  excessive  loads.    Tilings  to 
look  for  are:    cracks,  gouges,  wear,  twists,  bends  and  distortion. 


NOTE:    A  Seminar  on  chains  and  lifting  devices  is  being  planned  for  sometime 
in  the  winter  of  1985. 
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Just  like  any  other  piece  o£  equipment,  chains  require  regular  inspection 
and  maintenance.    Chains  judged  defective  should  not  be  used  until  they 
are  repaired  or  replaced. 

It  is  advised  that  anyone  buying  chains,  for  lifting  or  otherwise,  check 
with  the  manufacturer  as  to  the  working  limits  of  a  chain  and  stay  within 
these  recommendations. 

*  *  * 


THE  DROIVNING  MCHINE 

Deceptively  calm,  yet  deadly  dangerous:    that's  the  drowning  machine  -  Weirs. 
Unlike  the  fearsome  rolling  and  boiling  taking  place  in  the  stilling  basins 
of  drop  structures  the  weirs  are  deceptively  harmless  looking.    Yet  once  in 
their  grasp,  the  hydraulic  forces  below  the  weir  soon  pull  even  a  large 
boat  with  motor  running  full  throttle,  back  against  the  face  of  the  weir, 
capsizing  and  flipping  it.    The  best  made  life  jackets  will  not  save  the 
occupants  from  being  sucked  under.    Rescue  is  always  a  high  risk  operation, 
even  when  attempted  by  trained  personnel  using  the  proper  methods  and 
equipment . 

The  Project  Planning  Branch  in  Lethbridge  has  purchased  the  film  entitled 
the  "Drowning  Machine",  which  explains  the  dangers  of  weirs  and  has  actual 
film  footage  of  boats  being  capsized  with  both  the  boaters  and  their 
unexperienced  rescuers  drowning.    The  film  really  drives  the  point  home.' 

Any  district  or  organization  wanting  to  see  this  film  can  book  it  through 
Bev  Mcllroy  by  calling  her  at  329-5164.  There  is  no  charge  for  the  usage 
of  the  film. 


Arrows  indicate  direction  of  flow.     However ^  a  body  may  he  in  the 
"hoil"  for  hours  or  days  before  finally  being  "kicked  out"  or  retrieved. 

■k  *  * 
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DEFLECTOMETER  IMPROVES  PIPELINE  INSPECTION 


A  new  inside  diameter  pipe  deflectomcter  has  been  developed  jointly  by  the 
Project  Planning  Branch  and  Emku  Engineering  Ltd.  of  Edmonton.    As  many  of 
our  readers  know,  a  deflection  in  a  pipeline  is  one  of  the  reasons  for 
reduced  flow  capacity  in  an  irrigation  pipeline,    llie  deflectomcter 
currently  being  tested  will  provide  a  continuous  reading  of  pipe  deflections 
in  irrigation  pipe  having  diameters  from  250  mm  to  900  mm.    Ihe  maximum 
length  of  pipe  between  manholes  that  can  be  inspected  Ls  lOOO  iii. 

The  video  inspection  program  (now  in  third  year)  was  initiated  after  concern 
was  raised  by  an  irrigation  district  that  no  means  was  available  to  know 
why  flow  capacities  were  reduced  in  pipelines.    However,  this  type  of 
inspection  had  some  drawbacks.    The  deflections  could  be  detected  only  at 
pipe  joints  and  when  the  camera  was  submerged  in  water,  no  deflection 
evaluation  could  be  done.    The  new  deflectomcter  is  designed  to  give  a 
continuous  reading  o£  deflections  even  under  submerged  conditions. 

The  deflectomcter  pictured  below  is  constructed  with  two  sets  of  eight 
flexible  arms  which  are  adjusted  according  to  the  pipeline  diameter.  The 
first  set  of  arms  aligns  the  deflectomcter  as  it  travels  through  the  pipe- 
line while  the  rear  set  of  arms  take  the  actual  measurements.    The  diameter 
of  the  pipeline  is  measured  in  four  different  axis.    Deflections  can  be 
measured  to  175  mm  in  diameter. 

A  rope  is  strung  through  the  pipeline  and  connected  to  the  deflectomcter 
before  towing  it  with  a  4  X  4  vehicle.    As  the  deflectometer  is  towed, 
deflections  are  transmitted  through  a  signal  cable  to  a  strip  chart  recorder 
to  graphically  monitor  information  as  received. 

The  deflectometer  is  currently  under  field  testing  in  the  St.  Mary  River 
Irrigation  District  and  Mountain  View  Irrigation  District. 

Planned  for  the  very  near  future  is  a  research  program  involving  the 
deflectometer  whereby  low  pressure  polyethylene  and  PVC  pipelines  will  be 
studied  to  determine  the  extent  of  deflections  in  our  irrigation  pipelines 
and  to  monitor  any  changes  taking  place  over  time. 


For  more  information  please  contact  Svat  Jonas  at  329-5164. 


DeflectometeT  emerging  from  pipeline.  Strip  chart  recorder. 


*  *  * 
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DRYLAND  SALINE  SEEPAGE  CONTROL  AND  INVESTIGATIONS 


In  Alberta,  approximately  500,000  acres  o£  dryland  are  severely  affected  by 
saline  seepage,  costing  farmers  $40  million  annually  in  lost  revenue.  The 
key  to  controlling  dryland  saline  seepage  is  the  appropriate  management  of 
water;  either  encouraging  maximum  use  of  water  by  plants  in  the  recharge 
area  or  by  draining  subsurface  water  in  the  discharge  area. 

Preventing  the  phenomena  in  the  recharge  area  before  it  becomes  a  problem 
is  the  preferred  control.    Alfalfa  is  most  effective  in  drying  out  the 
subsoil  and  lowering  the  water  table  of  the  recharge  area  and  consequently 
that  of  the  saline  seep.    Alfalfa  has  a  deeper  rooting  system  (eg.  6  metres) 
and  uses  more  moisture  per  foot  than  any  other  forage  or  cereal  crop.  It 
will  produce  best  and  be  most  effective  in  the  parts  of  the  field  that  have 
high  water  tables  and  are  main  recharge  areas. 

At  the  request  of  the  Dryland  Salinity  Control  Association,  a  farmers  group, 
the  Alberta  Departments  of  Agriculture  and  Environment,  and  PFRA  have 
provided  soil  and  groundwater  investigation  teams  and  equipment.     For  a 
fee  of  $50  per  affected  quarter  section  a  detailed  investigation  is  carried 
out  in  order  to  locate  the  high  water  table  and  main  recharge  areas. 
Presently  109  farmers  in  southern  Alberta  have  applied  for  266  quarter 
sections,  of  which  1%  is  salt  affected  and  165  quarter  sections  have  been 
investigated.    Applications  can  be  obtained  from  the  local  district 
agriculturist. 

Subsurface  drainage  is  an  excellent  control  of  dryland  saline  seepage,  but 
only  in  selected  instances.    Research,  funded  by  Farming  For  the  Future, 
is  being  carried  out  to  determine  depth  and  spacing  standards  for  subsur- 
face drainage  of  dryland  saline  seeps.    Preliminary  data  indicates  that 
tile  interceptor  drainage  should  be  installed  deeper  than  on  irrigated 
land,  and  preferably  in  a  saturated,  permeable  layer. 

For  more  information  please  contact  Hank  Vander  Pluym  at  329-5126. 


*  *  * 


TEE  WATER  HAULER'S  BULLET W 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.     Comments  are 
welcome.     Please  contact  Duncan. Lloyd  at  229-5164^  Lethhridge. 

Published  quarterly  hy  the  Evaluation  &  Management  Section^  Project  Planning 
Branchy  Resource  Planning  Division^,  Alherta  Agriculture ^  Agriculture  Center^ 
Lethhridge,  Alherta    TIJ  4C7, 


*  *  * 
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WATER  SUPPLY  FORECASTING  FOR  SOUTHERN  ALBERTA 


In  Alberta,  the  value  of  water  and  the  need  for  water  are  probably  most 
obvious  in  the  southern  part  of  the  province  where  extensive  irrigation 
takes  place. 

Almost  all  of  the  water  which  is 
used  by  irrigators  in  the  south 
originates  from  the  Rocky  Mount- 
ains and  the  foothills.  This 
water  comes  from  the  melting  of 
the  snow  which  accumulates  in 
the  mountains  during  the  winter 
and  spring.    Summer  rainfall  is 
also  an  important  contributor 
to  the  water  supply.    But  since 
snowfall  and  rainfall  are  the 
result  of  weather  conditions 
which  vary  from  one  day,  week, 
month,  or  year,  to  the  next, 
water  supply  conditions  also 
vary  throughout  the  irrigation 

season  and  from  one  year  to  the  Weighing  snowcore  to 

next.  determine  water  equivalent. 
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In  order  to  make  the  best  possible  use  of  the  water  in  the  rivers  of  the 
south,  it  is  helpful  to  have  forecasts  of  the  seasonal  water  supply  volume 
prior  to  the  beginning  of  the  season,  and  to  monitor  and  forecast  day  to 
day  streamflow  conditions.    These  tasks  are  handled  by  the  River  Forecast 
Centre,  a  branch  of  Alberta  Environment. 

Water  supply  forecasts  are  prepared  by  the  River  Forecast  Centre  every 
month  from  March  to  June  each  year.    These  forecasts  are  issued  in  the 
"Water  Supply  Outlook  and  Snow  Survey  Bulletin",  a  publication  which  the 
Centre  produces  in  cooperation  with  the  Survey  Branch  (Water  Survey 
Section)  of  Alberta  Environment.    Outlook  updates  are  issued  in  July  and 
August,  and  a  summary  report  is  issued  in  November. 

The  forecasts  are  based  on  data  from  a  variety  of  sources.    Snow  surveys 
are  conducted  by  the  Water  Survey  Section  in  the  headwaters  of  the  Oldman, 
Bow  and  Red  Deer  River  Basins  monthly  from  January  to  June.  Precipitation 
data  is  gathered  by  the  River  Forecast  Centre  from  Alberta  Environment's 
network  of  automatic  weather  stations  in  the  Rocky  Mountains,  from  the 
Alberta  Forest  Service's  network  of  storage  gauges  throughout  the  East 
Slopes,  and  from  the  Atmospheric  Environment  Service  (Environment  Canada) 
network  of  human  weather  observers.    Streamflow  data  is  gathered  by  the 
Centre  from  the  network  of  automatic  telemetered  hydrometric  stations 
which  Alberta  Environment  operates  in  cooperation  with  the  Water  Resources 
Branch  (Water  Survey  of  Canada)  of  Environment  Canada.    The  data  is 
analyzed  by  staff  of  the  River  Forecast  Centre  using  statistical  proce- 
dures and  computer-based  hydrological  models  to  produce  the  forecasts. 

Snow  surveys  are  essential  to  the  water  supply  forecasting  effort.  To 
perform  these  surveys,  staff  of  the  Water  Survey  Section  visit  established 
sites  throughout  the  headwaters  and  take  core  samples  of  the  snowpack, 
measuring  its  depth  and  the  amount  of  water  in  the  snow.    To  monitor  the 
day  to  day  accumulation  of  melting  snowpack,  the  Alberta  Environment 
network  of  automatic  stations  includes  devices  called  "snow  pillows"  which 
look  like  big  round  waterbeds  and  which  are  used  to  measure  the  weight  of 
the  snowpack. 

Current  weather  and  streamflow  data  is  also  important  in  assessing  the 
status  of  water  supply  conditions.    Most  of  the  data  collected  at  the 
Alberta  Environment's  automatic  stations  is  transmitted  to  the  Edmonton 
offices  of  the  River  Forecast  Centre  by  way  of  satellite  and  computer, 
giving  the  Centre  virtually  instant  access  to  the  data  and  allowing  the 
Centre  to  closely  monitor  weather,  snowpack,  and  streamflow  conditions. 

As  the  demand  for  water  increases  in  southern  Alberta,  it  becomes 
necessary  to  make  the  best  possible  use  of  the  water  available.  Water 
supply  forecasting,  and  streamflow  monitoring  and  forecasting  provided 
by  Alberta  Environment  through  the  River  Forecast  Centre  will  assist 
water  managers  in  decision-making  to  take  full  advantage  of  the  water 
supply. 

For  more  information,  contact  the  River  Forecast  Centre,  Alberta 
Environment,  10th  Floor,  9820  -  106  Street,  Edmonton,  Alberta,  T5K  2J6, 
427-6278  (or  147-6278  on  the  RITE  system). 

*  *  * 
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REINFORCED  SLIP-FORM  CONCRETE  -  "LOOKING  VERY  GOOD" 

In  April  1984,  the  annual  spring 
crack  inventory  was  taken  to 
measure  and  categorize  the  crack- 
ing in  the  wire  mesh  reinforced 
concrete  slip-form  lined  canals. 
It  became  very  evident  from  the 
1983  spring  inventory  that 
transverse  cracks,  where  present, 
were  appearing  just  about  in  the 
middle  between  the  transverse 
joints.    Thus,  in  the  1984 
inventory,  a  new  classification 
system  was  employed  to  distinguish 
between  the  transverse  and  the 
longitudinal  cracks.    In  previous 
inventories  no  method  was  used  to 
distinguish  between  the  two. 


Summary  of  Longitudinal  and  Transverse  Cracking  -  April  1984 


Virtual  ly 

Up  to 

5  mm  to 

Over 

Uncracked 

5  mm 

40  mm 

40  mm 

Wire  Mesh  Reinforced 

98.84% 

1.08% 

0.07% 

0.01% 

Research  Sections* 

96.68% 

3.32% 

*Includes  steel  fibre,  wire  mesh,  with  various  design  mixes. 


Interesting  facts  derived  from  the  1984  Inventory: 

(1)  When  compared  to  1983  inventory,  there  was  a  slight  increase  in  the 
number  of  transverse  cracks. 

(2)  There  is  no  increase  in  longitudinal  cracks. 

(3)  No  displacement  has  been  observed  in  any  reinforced  lining. 

From  observations  made,  wire  mesh  reinforcement  in  concrete  slip-form 
lining  has  prevented  the  serious  cracking  and  displacement  found  in  the 
unreinforced  lining. 

★  ★  * 

IRRIGABLE  LAND  INVENTORY  PROJECT 

Alberta  Water  Resources  Commission  (AWRC)  has  requested  the  Land 
Classification  Branch  of  the  Resource  Planning  Division,  Alberta 
Agriculture,  to  organize  and  coordinate  the  Irrigable  Land  Inventory 
Project . 


X- SECTION  OF 
CONCRETE    LINED  DITCH 
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Funding  for  the  project  is  provided  by  the  Alberta  Water  Resources 
Commission.    It  is  expected  that  during  the  next  four  years,  approxi- 
mately 2.4  million  acres  of  southern  Alberta  will  be  classified  regarding 
its  suitability  for  irrigation.    Irrigable  land  inventory  is  required  by 
the  AWRC  for  making  long  term  water  development  plans. 

A  Steering  Committee,  with  members  from  Alberta  Agriculture  and  the 
Environment,  was  set  up  to  organize  and  direct  the  land  classification 
project.    Work  commenced  in  April  1984.    The  area  to  be  classified  has 
been  divided  into  four  to  seven  township  size  blocks  of  which  four  have 
been  contracted  out  to  date,  to  private  consultants.    Classification  is 
being  conducted  at  the  Level  III  intensity,  which  is  the  normal  require- 
ment for  planning  water  development  projects.    The  first  three  blocks  are 
located  south  of  the  Taber  and  St.  Mary  River  Irrigation  Districts,  from 
Chin  in  the  west  to  Forty  Mile  Coulee  in  the  east. 


The  fourth  block  is  located  north  of  the  Oldman  River  between  the  river 
and  Lost  Lake,  northwest  of  Vauxhall.    Two  more  blocks  have  been  prior- 
ized,  one  north  of  Keho  Lake  and  the  other  north  of  Bow  Island,  north 
of  the  South  Saskatchewan  River. 

It  is  expected  that  the  land  classification  will  extend  further  north 
and  east,  until  most  of  the  land  that  has  some  irrigability  potential 
has  been  covered. 

Blocks  are  priorized,  based  on  the  land  suitability,  access  to  water 
supply  and  whether  or  not  lift  pumps  will  be  required  for  irrigation. 

To  date  529,920  acres  have  been  included  in  the  mentioned  four  blocks. 
When  the  project  is  completed  a  reliable  inventory  of  land  irrigability 
potential  will  be  avilable  for  water  resource  development. 

Additional  information  is  available  from  the  Chairman  of  the  Steering 
Committee:    K.  Pohjakas,  Telephone:  329-5121. 

*  *  * 
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MUNICIPAL  EFFLUENT  DOESN'T  HAVE  TO  BE  WASTEWATER 


The  sewage  from  almost  all  municipalities  is  almost  completely  water. 
Treatment  methods  presently  being  used  remove  almost  all  the  solids  and 
what  is  left  is  often  a  very  large  volume  of  liquid  effluent  which  must 
be  disposed  of.    In  most  cases  this  effluent  can  be  discharged  to  streams 
but  where  this  is  not  feasible  then  municipalities  have  to  look  at 
further  treatment  of  alternative  disposal  methods. 

In  many  Western  Canadian  municipalities  this  wastewater  is  being  turned 
into  a  valuable  resource  by  applying  it  to  the  land.     Ironically,  with 
Taber  being  a  notable  exception,  the  communities  practising  wastewater 
irrigation  are  not  usually  those  within  the  major  irrigated  areas  of 
Alberta.    In  fact  in  some  areas  of  the  province  where  water  is  almost 
unavailable  for  irrigation,  municipalities  are  still  disposing  of  their 
effluent  without  putting  it  to  beneficial  use. 

Studies  have  been  done  for  a  number  of  years  by  Alberta  Environment, 
Agriculture  Canda  and  other  provincial,  university,  state  and  private 
agencies  which  determined  that  this  method  of  treatment  not  only  provides 
a  safe  method  of  disposing  of  wastewater  but  is  also  a  source  of  the 
moisture  and  nutrients  needed  to  improve  crop  yields.    In  1970  a  project 
was  started  in  Granum  and  a  year  later  a  larger  project  was  started  in 
Taber.    The  Taber  project  is  one  of  the  best  known  projects  in  Alberta 
and  is  presently  in  the  process  of  converting  from  wheel -roll  to  centre- 
pivot  irrigation. 

The  low  labor  requirements  of  centre-pivot  irrigation  systems  makes 
wastewater  irrigation  much  more  attractive  to  many  municipalities.  The 
City  of  Cranbrook  presently  utilizes  a  number  of  centre-pivots  to 
irrigate  about  1600  acres  of  alfalfa  and  other  crops.    This  sytem  has 
been  in  operation  since  1978  and  is  the  largest  in  Canada.    In  addition 
other  wastewater  irrigation  projects  are  operating  at  Vernon,  B.C., 
Swift  Current,  Saskatchewan,  and  Moose  Jaw,  Saskatchewan.    Estimates  of 
the  number  of  communities  in  Alberta  presently  using  wastewater  irriga- 
tion as  a  means  of  disposing  of  part  of  their  effluent  range  from  25  to 
40.    In  many  of  these  situations  local  area  farmers  have  entered  into  an 
agreement  with  the  municipality  to  take  the  water  from  the  lagoons  and 
apply  it  to  their  own  land.    In  the  United  States  irrigation  with 
municipal  effluent  is  an  accepted  practice  and  in  fact  to  receive  federal 
funding  for  treatment  facilties  this  possible  treatment  method  must  be 
investigated.    Some  projects  have  been  operating  for  over  30  years  and 
golf  courses,  parks  and  cemeteries  are  often  irrigated  with  wastewater 
in  "water-poor"  states. 

As  part  of  the  Phase  II  studies  of  the  Oldman  River  Basin  Study 
Management  Committee,  the  Earth  Sciences  Division  of  Alberta  Environment 
examined  wastewater  utilization  within  the  basin.    Their  study  dealt  not 
only  with  municipal  effluent  but  also  industrial  wastewater  irrigation. 
It  pointed  out  the  advantages  of  wastewater  irrigation  (lower  operating 
costs,  increased  land  value,  nutrients  available,  complete  waste 
treatment  and  increased  food  production)  and  also  the  disadvantages 
(unpleasant  odors,  large  land  requirements,  unsuitable  soil  and  or  water, 
restriction  on  the  type  of  crop,  necessity  for  groundwater  monitoring). 
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From  their  study  they  determined  that  21  million  cubic  metres  of  municipal 
and  industrial  wastewater  were  produced  in  1979.    The  amount  of  nutrients 
available  in  the  wastewater  was  estimated  at  approximately  95,000  kilograms 
of  phosphorus  and  429,000  kilograms  of  nitrogen  with  a  total  value  of  approx- 
imately $250,000.    They  also  found  that  only  1.1%  of  the  total  wastewater 
produced  could  not  be  used  for  irrigation.    However,  only  18.6%  could  be 
readily  used  and  74%  of  the  wastewater 
was  associated  with  projects  classed 
as  marginal  due  to  large  land  require- 
ments or  problems  with  storage  and 
transportation.    They  also  pointed 
out  that  the  nutrients  contained  in 
runoff  from  a  16  acre  feedlot  are  more 
than  those  contributed  by  a  town  with 
a  population  in  excess  of  4,000. 


In  conclusion  the  report  presented 
policy  recommendations  including 
subsidies  for  wastewater  irrigation, 
examination  of  wastewater  irrigation 
potential  for  all  future  projects, 
location  of  new  industries  close  to 
large  tracts  of  land  suitable  for 
waste  disposal  and  further  study 
into  the  health  hazards  of  waste- 
water irrigation. 

In  1972  Temple  University  prepared  a  publication  entitled  "Green  Land, 
Clean  Streams".    In  that  publication  the  following  quotation  appeared 
which  still  has  application  here  in  Alberta: 

"If  waste  treatment  utilizes  the  resources  that  are  out  of  place,  the 
economic  criteria  upon  which  treatment  is  judged  will  be  different  from 
those  used  for  waste  disposal.    Waste  treatment  cannot  be  assessed  simply 
on  the  basis  of  lowest  cost  per  unit  disposed;  it  must  also  be  judged  on 
the  value  of  resources  saved,  its  contribution  to  production,  and  the 
value  saved  through  non-pollution". 

Any  people  or  organizations  with  a  potential  wastewater  irrigation  site 
are  invited  to  contact  Mr.  Len  Ring,  P.  Eng.*  (Phone  329-5152)  for  more 
information. 


*Mr.  Ring  is  Irrigation  Systems  Engineer  with  Alberta  Agriculture  in 
Lethbridge  and  has  had  minor  involvement  with  wastewater  irrigation 
projects  in  Taber,  Cranbrook  and  Moose  Jaw. 

*  *  * 

REMINDER  OF  WATER  RESOURCES  CONFERENCE 

The  Canadian  Water  Resources  Association  Alberta  Branch,  is  holding  its 
annual  conference  in  Red  Deer  on  October  30  and  31.  The  main  theme  is: 
Drinking  Water  Quality  in  Alberta. 

Contact:    Mr.  Gus  Ribeiro,  Registration  Chairman,  c/o  ECOS  Engineering 
Services  Ltd.,  #201,  11830  111  Avenue,  Edmonton,  Alberta  (Phone  452-0090). 

*  *  * 
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UPDATE  ON  ELASTQMERIC  MODIFIED  BITUMEN  LINERS 

In  the  spring  1983  edition  of  the  Water  Hauler's  Bulletin  an  article 
appeared  discussing  a  relatively  new  geomembrane  (Awaplan)  which  the 
Western  Irrigation  District  had  been  experimenting  with.    To  date  the 
W.I.D.  has  installed  this  type  of  material  in  three  separate  canals  and 
it  proposes  to  use  this  material  later  this  fall  to  rehabilitate  another 
two  canals. 


The  generic  name  of  this  geomembrane  is  elastomeric  modified  bitumen 
(E.M.B.).     It  can  come  in  many  forms  but  typically  has  a  polyester 
reinforced  mat  saturated  with  a  bitumen  and  a  layer  of  slate  deeply 
embedded  into  the  top  coat.    It  normally  comes  in  rolls  of  one  metre 
width  and  up  to  ten  metres  long. 

A  project  that  the  W.I.D.  rehabilitated  in  the  fall  of  1983  utilized  one 
of  the  many  popular  brands  of  E.M.B.'s  available.    The  total  length  of 
the  reach  rehabilitated  was  1800  m.    The  bed  of  the  canal  was  prepared 
just  as  stringently  as  would  be  demanded 
if  the  lining  medium  were  slip-form 
concrete.    Although  bed  preparation  does 
not  have  to  be  constructed  to  the  same 
tolerances  as  required  for  slip-form 
concrete  it  was  required  to  evaluate  the 
E.M.B.  versus  slip-form  concrete  and 
therefore  the  test  had  to  be  on  a  '""'^^ 
comparative  basis. 

The  rehabilitation  of  this  project  was 
let  under  two  separate  contracts.  The 
first  contract  was  for  the  earth  works 
and  bed  preparation;  the  second  contract 
was  for  the  supply  and  installation  of 
the  liner.    The  earthwork  portion  of  the 
project  was  straight  forward  with  no 
complications.    The  installation  of  the 
liner  went  smoothly  with  only  a  few 
hitches.    When  liner  installation 
commenced  the  temperature  was  about 
-15°  C  and  snow  had  drifted  into  the 
canal.    However,  this  did  not  deter  the 
contractor  as  he  constructed  a  mobile 
workshop  over  the  canal .    The  workshop 
was  about  10  m  by  10  m  and  advanced  as 
the  liner  was  laid  on  the  canal  bed. 

Rolls  were  8.5  m  long  and  laid  transverse  to  the  direction  of  flow. 
Although  the  process  may  seem  slow  at  roughly  80  m  per  day,  the  quality 
was  consistent  and  did  not  digress  even  when  the  ambient  air  temperature 
dropped  to  -27°  C. 

According  to  Alan  Winter,  District  Engineer,  the  greatest  concern 
arising  from  those  who  have  seen  the  product  and  its  installation  is 
that  the  rolls  are  only  1  m  wide.    This  requires  many  joints  which 
results  in  a  very  labor  intensive  process;  not  to  mention  a  potential 
quality  assurance  and  quality  control  problem.    This  is  all  true,  but 
the  W.I.D.  has  found  through  their  experience  that  joints  provide  the 


Alan  Winter 
viewing  project. 
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required  rigidity  in  order  that  the  product  can  be  left  exposed.  The 
material  itself  is  quite  flexible  (even  under  extreme  cold  temperatures) 
and  without  some  external  stiffening  mechanism  the  liner  may  require 
ballast  to  avoid  creeping  and  sloughing.    Joints  at  1  m  intervals  seem 
to  provide  adequate  stiffness. 

A  unique  feature  was  incorporated  into  the  design  and  construction  of 
this  project.    Vertical  cutoff  walls  extending  1  to  2  m  below  bed  grade 
and  spaced  at  90  m  intervals  were  installed  prior  to  liner  installation. 
These  cutoff  walls  were  constructed  using  the  same  material  and 
installed  perpendicular  to  the  direction  of  flow.    The  cutoff  walls 
served  many  purposes;  firstly,  intercept  any  water  piping  beneath  the 
liner;  secondly,  anchor  the  liner  to  the  canal  bed  in  order  to  avoid 
liner  migration;  thirdly,  anchor  the  liner  in  order  to  minimize  floata- 
tion from  uplift  forces  arising  from  groundwater  discharge,  since  the 
canal  was  constructed  on  a  steep  sidehill. 

The  use  of  this  liner  had  many  advantages. 

(1)  The  canal  formed  a  natural  legal  boundary  and  was  contained  within 
a  narrow  right  of  way  owned  by  the  District.    Since  the  liner  is 
flexible,  construction  of  curves  is  fairly  simple  and  rehabilita- 
tion followed  the  existing  canal  alignment,  thus  avoiding  right  of 
way  alteration  and  expensive  land  negotiations. 

(2)  The  installation  of  the  liner  was  in  very  inclement  weather. 
Installation  of  other  commonly  used  liners  would  not  have  been 
possible. 

(3)  The  liner  was  bonded  to  corrugated  steel  pipe  road  crossings  thus 
making  an  integral  water-tight  seal. 

(4)  Drop  structures  downstream  of  this  rehabilitated  reach  can  be 
eliminated  if  this  material  is  used  as  the  lining  medium. 

(5)  Higher  velocities  are  permitted  and  thus  canal  response  time  is 
decreased. 

(6)  Erosion  was  totally  eliminated. 

(7)  Excavation  and  borrow  requirements  were  reduced. 

Supply  and  installation  cost  of  E.M.B.  material  is  generally  about  $12 
per  square  metre.    This  cost  does  not  include  bed  preparation  or 
earthworks.    Rolls  of  this  material  can  be  specially  ordered  in  any 
length  up  to  10  m  and  thus  wastage  is  minimized. 

The  Western  Irrigation  District  is  very  satisfied  with  the  installation 
and  performance  of  this  geomembrane.    Although  their  experience  is 
limited  with  this  product,  it  is  felt  that  they  may  be  finally  onto 
something.    They  invite  comments  and  interested  parties  to  contact 
Alan  Winter  at  934-3542. 

*  *  * 

TEE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation  Districts  with  items  of  interest 
in  their  line  of  work.     Comments  are  welcome.    Please  contact  Duncan  Lloyd  at  229-5164,  Lethbridge . 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project  Planning  Branch,  Resource  Planning 
Division,  Alberta  Agriculture,  Agriculture  Center,  Lethbridge,  Alberta    TIJ  4C7 . 
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MANNING'S  "N"  WITH  CAUTION 

The  Research  Section  of  Project  Planning 
Branch,  with  the  cooperation  of  the 
Planning  and  Technical  Services  Sections, 
undertook  a  project  to  evaluate  the  friction 
coefficient  (n)  for  the  Manning's  velocity 
equation.  It  was  found  almost  by 
accident,  that  the  generally  used  n=0.014 
for  concrete  lined  ditches  may  not  be  the 
right  value.  With  very  little  time  left  in 
this  irrigation  season,  twenty-two 
measurements  of  flow  in  concrete  ditches  of 
various  sizes  and  in  various  conditions 
were  made.  The  ditches  were  selected  at 
random  in  the  St.  Mary  River  Irrigation 
District  and  Taber  Irrigation  District. 
The  major  criteria  for  the  selection  was  the 
availability  of  water.  Some  measurements 
were  made  with  the  ditches  flowing 
partially  full,  the  other  ones  were  flowing 
at  the  "designed"  flow. 


Not  Spear  Fishing 
but  Flow  Metering. 
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There  was  no  evidence  that  the  amount  of  flow  significantly  affected  the 
roughness  coefficient.  The  results  obtained  varied  from  an  n=0.014  to 
n=0.021  with  an  average  of  0.016.  In  one  case,  a  very  interesting 
observation  was  made.  The  concrete  lined  lateral  was  flowing  at  its 
designed  flow  with  almost  no  freeboard  left.  The  designed  freeboard  of 
the  lateral  is  0.15  m.  This  was  a  very  good  indication  of  using  an 
incorrect  roughness  coefficient. 

In  conclusion,  we  would  recommend  caution  in  choosing  a  roughness 
coefficient  in  the  design  process.  Perhaps,  an  "n"  factor  lower  than 
0.016  should  not  be  considered.  More  measurements  and  investigations 
need  to  be  done  to  verify  these  figures.  However,  we  feel  that  it  is 
important  to  warn  our  readers  and  the  irrigation  community  against  the 
possible  under-designing  of  irrigation  ditches  lined  with  concrete  or 
other  exposed  lining  materials. 

*  *  * 
WHY  EXPENSIVE  GALVAFROID? 

At  a  retail  price  of  $160.00  for  a  four  litre  can,  why  would  anyone 
specify  this  expensive  silver  colored  coating  instead  of  a  primer  and 
plain  silver  paint? 

Calvafroid  is  a  zinc-rich  coating  product  of  the  R.  W.  Meadows  Company 
when  applied  by  brush  or  spray  to  a  clean  surface,  will  prevent  or 
reduce  rusting  of  all  ferrous  metals.  It  is  used  primarily  where 
galvanic  protection  is  required  but  where  hot  dip  galvanizing  is 
impractical  or  uneconomical. 

According  to  Jim  Worthington  of  R.  W.  Meadows  Company,  "Two  coats  of 
Calvafroid  applied  as  a  finish  coat  will  provide  zinc  protection  equal  to 
that  afforded  the  industry  norm  of  1  ounce  of  zinc  per  square  foot". 
Protection  is  afforded  scratches  or  points  of  abrasion,  since  the  zinc 
surrounding  the  break  is  immediately  reactivated  and  corrodes 
sacrificially  in  preference  to  the  underlying  surface.  The  zinc  soon 
forms  a  protective  coat,  sealing  the  break  and  protecting  the  metal 
below.    The  lateral  spread  of  corrosion  is  prevented. 

Calvafroid  need  not  be  used  to  coat  all  metal  parts  in  a  structure. 
Items  such  as  handrails,  etc.  do  not  need  the  protection  afforded  by  the 
zinc-rich  coat  because  they  are  not  subject  to  the  corrosive  conditions 
of  the  soil  and  water  (use  a  red  oxide  primer  and  silver  paint  and  save 
money) . 

One  word  of  caution,  Calvafroid  is  not  suitable  in  areas  subject  to  highly 
abrasive  conditions  without  an  overcoat  such  as  chlorinated  rubber 
paint. 

For  more  information  please  contact  Mr.  Jim  Worthington  at  281-3938, 
Calgary. 

*  *  * 
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AN  AUTOMATIC  CHECK  GATE  FOR  DOWNSTREAM  CONTROL 


Saving  water  is  tine  goal  of  a  Farming  for  the  Future  project  located  in 
the  Coaldale  area.  The  project  involves  controlling  a  check  structure  on 
a  small  irrigation  ditch  with  a  small  computer.  The  idea  is  to  automate  a 
check  gate  to  control  water  levels  downstream  of  the  check.  This  is  a 
technological  upgrading  of  the  usual  check  gate  that  has  been  used  in 
southern  Alberta  for  almost  a  century. 

The  engineering  firm  of  Underwood  McLellan  Ltd.  (UMA]  has  developed 
automation  for  controlling  large  headworks-type  of  irrigation  structures; 
however,  not  much  attention  has  been  paid  to  the  smaller  (and  more 
numerous)  laterals  that  distribute  water  to  individual  farms.  Automation 
on  the  farm  can  be  seen,  for  example,  in  the  fully  mechanized  corner 
pivot  sprinklers  with  automatic  controls  and  shutdown  systems. 
However,  there  remains  the  gap  between  automatic  control  of  water  at 
the  headworks  and  automatic  control  on  the  farm. 


in  addition,   efficient  water  utilization  is  difficult  during  emergency  or 
during  regular  system  shutdowns  such  as  when  a  water  user  changes  his 
wheel  move  sprinklers.     The  delivery  system  cannot  respond  precisely 
enough  to  cut  back  at  the  turnout 
while    the    farmer     is     moving  his 
wheels,   and  then   increase  the  flow 
when  he  starts  pumping  again.  - 


To  investigate  what  could  be  done  to 
better  control  water  in  these  small 
laterals,  UMA  was  awarded  a  Farming 
for  the  Future  grant  to  develop  an 
automated  check  gate.  The  project 
contributes  two  unique  concepts  to 
canal  automation.  One,  automation 
has  been  relatively  expensive  and 
thus  has  been  economically  feasible 
only  on  larger  canals.  This  project 
investigates  the  possibility  of 
developing  inexpensive  installations. 
Two,  the  project  introduces  the 
concept  of  controlling  water  flows 
downstream  of  the  check  structure 
rather  than  above.  This  opens  a 
whole  world  of  independently 
operated  check  structures  effectively 
controlling  an  entire  lateral. 


This  photo  shows  the  check 
gate 3  the  control  panel  &  solar 
panel  atop  the  post^  &  the 
water  level  measuring  well 
downstream  of  the  gate. 


UMA  has  been  working  with  Peter 
Langeman,  the  inventor  of  the  LOPAC 
check  gate  which  easily  lends  itself  to  automatic  controls.  Mr.  Langeman 
provided  a  modified  gate  with  a  12-V  DC  electric  motor  installed  on  it. 
A  test  site  was  located  on  the  farm  of  Dan  Klassen,  and  some  modifica- 
tions were  made  to  the  lateral  to  best  simulate  a  typical  farm  turnout 
and  check  gate  situation. 
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The  objective  of  this  year's  work  was  to  gather  and  assemble  the 
necessary  hardware  for  automation  and  to  install  it  at  the  test  site  to 
demonstrate  the  capabilities  of  the  hardware.  The  automatic  controls 
consist  of  several  parts.  As  mentioned,  there  is  an  electrically  driven 
LOPAC  check  gate.  The  gate  is  driven  by  a  12-V  battery  that  is  kept 
charged  by  two  photovoltaic  solar  panels.  The  battery  also  provides 
power  for  the  small  TIMEX/SINCLAIR  computer  that  operates  the  check 
gate,  and  for  the  water  level  sensors  placed  in  the  canal.  The  water 
level  sensors  provide  the  information  upon  which  the  computer  bases  its 
decisions. 


The  modified  LOPAC  gate  can 
he  installed  on  an  existing  check 
structure.     The  12-V  DC  motor  is 
housed  in  the  small  box  on  the 
upstream  side  of  the  gate  frame 
while  the  battery  is  in  the  box 
slung  under  the  gate  frame. 


The  Timex/ Sinclair  1000  computer 
that  controls  the  check  gate 
is  housed  in  a  weatherproof 
enclosure , 


This  year's  project  has  demonstrated  that  an  automatic  check  gate  can  be 
installed  (or  retrofitted  to  an  existing  check  gate)  for  about  $2,000  to 
$3,000.  The  hope  for  the  future  is  that  enough  of  these  types  of 
automatic  gates  can  be  installed  to  make  significant  water  efficiency 
improvements. 


UPDATE:     GENERAL  REHABILITATION  PLAN 


First  off,  for  those  of  our  new  readers  who  may  not  know  what  the 
"General  Rehabilitation  Plan"  (G.R.P.)  is  or  its  purpose,  let  us  explain: 

The  G.R.P.  is  to  provide  a  comprehensive  planning  report  for  each 
irrigation  district  of  Southern  Alberta.  The  report  will  include  proposals 
for  systems  improvements,  cost  estimates  and  construction  scheduling 
required  to  upgrade  the  distribution  and  drainage  networks  to  modern 
standards.  These  proposals  are  expected  to  represent  the  districts' 
requirements  in  the  way  of  rehabilitation  and  enlargement  for  the 
foreseeable  future.  Each  irrigation  district  is  responsible  for  the 
preparation  and  contents  of  its  particular  study  reports.  The  several 
reports  will  be  presented  to  Irrigation  Council  by  the  end  of  calendar 
year  1985. 

Progress  on  the  G.R.P.  for  each  district  is  as  follows: 

Aetna,  Leavitt,  Magrath,  Mountain  View,  &  Raymond  Irrigation  Districts 
Reports  completed. 

United  &  Ross  Creek  Irrigation  Districts 

Reports  are  in  final  stages,  and  are  expected  to  be  completed  in  early 
November. 

Lethbridge  Northern  Irrigation  District 

The  ten  component  block  studies  are  complete  and  the  Main  Summary 
report  is  expected  to  be  completed  in  late  November. 

Taber  Irrigation  District 

Saline/Wetland  areas  inventory  prepared  by  the  PFRA  is  complete. 
Layouts  and  sizing  are  completed,  however,  seepage  control  proposals 
are  under  study.    Expected  completion  date:    April  1985. 

St.  Mary  River  Irrigation  District 

The  district  is  divided  into  six  component  blocks,  with  two  blocks 
completed  and  others  nearing  completion. 

Completion  of  the  plan  and  Main  Summary  report  is  now  scheduled  for 
May  1985. 

Western  Irrigation  District 

The  plan  for  the  W.I.D.  was  scheduled  for  completion  in  April  1984, 
however,  additional  drainage  studies  rescheduled  this  date  to  December 
1984. 

Bow  River  Irrigation  District 

The  eight  study  blocks  are  expected  to  be  completed  by  April  1984,  with 
the  Main  Summary  report  to  be  finished  in  July  1985. 

Eastern  Irrigation  District 

The  twenty-five  block  reports  are  now  substantially  complete,  however, 
a  delay  because  lack  of  Land  Classification  will  result  in  an  October  1985 
completion. 

*  *  * 
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IS  THE  ZIP  POLY  FASTENER  SYSTEM  THE  ANSWER? 


ZIP  PQLY- FASTENER 


It  is  a  well  known  fact  in  the  irrigation  industry  that  joining  sheets  of 
polyethylene  lining  or  cutoff  curtain  can  be  expensive  and  time  consuming. 
Especially  when  a  100%  water  tight 
joint  is  required.  A  heat  fusion 
weld  would  probably  do  the  trick 
but  requires  special  tools  and  an 
experienced  technician  to  do  a 
proper  job.  Is  the  zip  poly 
fastener  system  the  answer?  The 
system  consists  of  a  poly  channel 
and  a  tape  strip.  The  tape  is  a 
thin  strip  of  poly  with  beaded 
edges  on  the  underside.  The  tape 
is  slipped  into  a  channel  which  has 
flanges  on  two  sides  as  shown  in 
the  sketch  that  follows.  The  two 
sheets  of  lining  to  be  joined  are 
placed  over  the  channel  leaving 
approximately  50  to  75  mm  of  the 
lining  over  the  edge  of  the 

channel.  Now  the  poly  strip  is  inserted  firstly  into  the  wide  flange  side 
and  secondly  into  the  narrow  flange  service  side.     This  may  be  done  with 

the  aid  of  the  poly  fastener 
tool   which  can  be  obtained  from 


CHANNEL 

X-SECTIONOF  ZIP   POLY- FASTENER 


Poly  cutoff  curtain  being 
joined  by  means  of  the 
Zip  Poly  Fastener, 


the  supplier. 

Alberta  Environment  has 

successfully  used  this  system  on 
a  vertical  cutoff  curtain  installed 
in  the  Aetna  Irrigation  District 
Main  Canal.  The  cost  of  the 
channel  and  strip  runs  in  the 
neighborhood  of  $0.55  per  300 
mm.  Some  tests  were  carried  out 
by  Alberta  Agriculture,  Project 
Planning  Branch  as  to  water 
tightness  of  the  joint  and  found  it 
to  be  virtually  leak  proof. 

For    more    information    you  may 
contact  the  supplier: 
Columbia   Reservoir  Systems  Ltd. 
P.  0.  Box  1267,  Sta.  "T" 
Calgary,  Alberta     T2H  2H6 
Attention:    Mr.  Neil  McLeod 
Phone:  236-0226 
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DATALOGGER  TESTING 


The  Research  Section  of  Project  Planning  Branch  has  been  field  testing 
new  electronic  datalogging  equipment  in  connection  with  their  water 
conveyance  efficiency  study  project  in  the  Raymond  Irrigation  District. 
This  equipment  is  designed  to  replace  conventional  recorders  and 
therefore,  to  eliminate  mechanical  parts,  paper  charts  and  pens.  The 
new  equipment  consists  of:  a  datalogger  (Item  #1  smaller  box  on  the 
picture  below) ,  and  a  portable  computer  and  printer  with  attached 
memory  module  (Item  #2).  item  #3  is  a  standard  Stevens  recorder.  The 
datalogger  is  a  programmable  machine 
with  a  memory  of  up  to  32K  (32,000 
data  points).  It  is  possible  to  hook 
up  to  8  different  inputs  and  to  set 
the  interval  between  readings  from  1 
second  to  24  hours.  For  example, 
with  4  inputs,  reading  data  every  2 
minutes  the  datalogger  memory  will 
last  11  days.  Three  various  water 
depth  measuring  devices,  float  and  2 
pressure  transducers  and  a 
temperature  probe  were  tested. 

A  portable  computer  was  used  to 
program  the  datalogger  and  transfer 
the  information  from  the  datalogger  to 
the  memory  module  and  eventually 
into  the  bigger  IBM  computer  in  the 
office.  The  small,  portable  computer 
can  also  be  used  for  a  field  check  of 
the  data  stored  and  to  monitor  an 
instantaneous  output  of  the 
datalogger.  A  printout  of  the  data 
can  be  obtained  right  in  the  field. 
Back  in  the  office  all  information  is 
permanently   stored   on   floppy  discs. 

The  equipment  was  rented  for  two 
months  from  Lakewood  Engineering 
Ltd.  in  Edmonton.  The  equipment  was 
found  to  be  reliable  and  accurate.  Only  one  day  of  training  was 
necessary  to  be  able  to  operate  the  system.  Anyone  with  very  basic 
programming  experience  can  customize  the  software  to  their  exact  needs. 

The  accuracy  of  the  instrument  is  within  0.78%  and  it  can  be  increased 
to  0.0061%  for  specific  uses.  In  test  trials  it  was  possible  to  read  water 
level  fluctuations  within  3  mm  and  time  to  the  nearest  second.  The 
same  accuracy  can  be  achieved  with  the  Stevens  recorder  for  water 
depth,  however,  the  time  printout  has  to  be  interpolated  to  the  nearest 
15  minutes.  Only  one  type  of  event  can  be  monitored  with  each  Stevens 
recorder.  The  greatest  advantage  of  using  electronic  datalogging 
equipment  is  in  data  handling,  evaluation  and  processing.  The  time 
required  to  process  the  data  the  conventional  way  can  be  measured  in 
man  weeks  versus  hours  of  computer  time.     The  Research  Section  of  the 
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Project  Planning  Branch  has  budgeted  for  purchase  of  electronic 
datalogging  equipment  for  use  on  their  projects  in  the  near  future. 
They  would  like  to  express  their  thanks  to  the  Bow  River  Irrigation 
District  and  Underwood  McLellan  Ltd.  for  the  use  of  their  pressure 
probes  in  this  research. 

Anyone  interested  in  any  further  details  is  welcome  to  contact  the 
Research  Section  staff  of  Project  Planning  Branch  (329-5164). 

*  *  * 
AiPA  ANNUAL  CONFERENCE 

The  Annual  Conference  of  the  Alberta  Irrigation  Projects  Association  will 
be  held  on  Monday,  November  19,  1984  at  the  Lethbridge  Lodge  Hotel. 
Mr.  Cordon  Zobell  is  the  Conference  Chairman  and  he  states  the  theme 
for  this  year's  Conference  is  "Water  Management  &  Control  in  Difficult 
Times".    Speakers  will  focus  on  such  topics  as: 

Weather  Expectations  -  1985. 

Water  Delivery  &  Its  Problems. 

Luncheon  Speaker  -  Mr.  Donald  Brosz,  Agriculture  Extension 

Engineer  of  the  University  of  Wyoming. 

Topic  "Agriculture  Tomorrow. 
Lawyer's  Panel  Discussion  -  Water  Licensing,  Theft  of  Water,  etc. 
Manufacturer's  Panel  -  Membrane  Liners. 
Automated  Control  Structures. 
Banquet  Speaker  -  yet  to  be  named. 

Cost  for  the  full  day  session  including  lunch  and  dinner  is  $40.00  or 
$25.00  for  the  session  and  lunch.  Everyone  must  pre-register  by 
calling : 

Mrs.  Diane  M.  Virostek,  Secretary-Treasurer 
Alberta  Irrigation  Projects  Association 
Box  140 

Vauxhall,  Alberta     TOK  2K0 
(403)  654-4150  -  (Tuesdays  only) 
(403)  739-3932  -  (Residence) 

Your  prompt  reply  would  be  appreciated,  as  Cordon  states  "they  may 
have  to  limit  the  number  of  persons  attending  to  approximately  250". 

*  *  * 
THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.  Comments  are 
welcome.    Please  contact  Duncan  Lloyd  at  329-5164,  Lethbridge. 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project 
Planning  Branch,  Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta    T1J  4C7. 

*  *  * 
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The  "Ditch  Cleaner"  manufactured  by  VMC  Industries  has  been  designed 
to  clean  concrete  slip-form  lined  canals.  Propelled  along  by  the  force 
of  the  water  flowing  through  the  waterway,  the  model  incorporates  a 
plow  arrangement  which  scrapes  accumulated  mud  and  aquatic  growth 
from  the  bottom  and  side  walls,  and  allows  it  to  be  flushed  downstream. 
No  other  source  of  power  is  required. 
A  supervisor  is  however  necessary 
in  case  the  cleaner  becomes  snagged 
on  broken  concrete. 


The  cleaner  is  constructed  of  heavy 
gauge  galvanized  sheet  metal  and 
square  steel  tubing.  The  sides  of 
the  cleaner  have  flaps  of  heavy 
rubber  which  allow  the  unit  to 
compensate  for  several  inches  of 
variation  in  the  width  of  the  ditch 
and  for  any  uneven  areas  in  the 
bottom  of  the  waterway.  An 
adjustment  can  be  made  on  the  main 
frame  to  compensate  for  variations 
in  the  slope  of  side  walls  in 
different  irrigation  ditches. 


Model  N500  in  action, 
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The  speed  at  which  the  "Ditch  Cleaner"  moves  depends  on  the  rate  of 
flow  and  the  amount  of  debris  in  the  canal.  It  is  more  efficient  if  used 
before  the  silt  and  side  growth  become  a  major  problem  so  the 
manufacturers  recommend  the  cleaner  be  used  as  a  maintenance  tool. 
The  sides  of  the  cleaner  can  be  adapted  with  either  hinged  scrapers 
that  rest  against  the  sides  of  the  canal  or  with  broom  arrangements  to 
brush  the  accumulated  mud  and  growth  from  the  canal  walls. 

Mr.  Bruce  Marshall,  Vice-President  of  VMG  Industries  has  offered  to 
demonstrate  this  cleaner  in  the  spring.  For  more  information  contact 
Bruce  by  phone  (303)  242-8623. 

*  *  * 

UPDATE:     FALL  PLASTIC  PIPELINE  DEFLECTION  STUDY 

Just  to  update  you  on  the  on-going  fall  deflectometer  pipeline 
inspections  our  crew  files  this  report:  "The  deflectometer  and  a  Canon 
Snappy  20  camera  mounted  in  a  waterproof  sled  were  towed  through  the 
pipelines.  Before  freeze-up  in  mid-December  sixteen  pipelines  were 
inspected  in  the  Bow  River,  Eastern,  Lethbridge  Northern,  Raymond,  St. 
Mary  River,  Taber,  United  and  Western  Irrigation  Districts.  Inspected 
were  2  Perma-loc,  6  polyethylene  and  8  PVC  pipelines.  For  the 
polyethylene  pipelines,  one  was  in  excellent  condition  (having  average 
deflections  less  than  7.5%),  three  were  in  good  condition  (having 
average  deflections  less  than  10%),  and  two  were  in  poor  condition 
(having  average  deflections  greater  than  10%).  A  deflection  of  23%  was 
recorded  in  a  305  mm  diameter  series  45  polyethylene.  For  the  PVC 
pipelines,  four  were  in  excellent  condition,  two  were  in  good  condition, 
and  two  were  in  poor  condition.  A  deflection  of  29%  was  recorded  in  a 
305  mm  diameter  class  50  PVC.  The  two  Perma-loc  pipelines  inspected 
were  in  excellent  condition." 

Further  inspections  were  curtailed  due  to  the  presence  of  ice  in  some 
lines,  and  the  extreme  cold  weather.  However,  further  inspections  will 
be  made  next  spring.  It  is  hoped  that  sufficient  information  will  be 
obtained  from  the  inspections  to  evaluate  current  conditions  and  how 
the  various  makes  and  types  of  material  are  performing. 


Deflectometer  in  Perma-loc  Pipe  (no  deflection). 


•  *  *  * 
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LAND  CLASSIFICATION  BRANCH'S  RESEARCH  PROGRAM 


The  Land  Classification  Branch  currently  has  four  ongoing  research 
projects  in  its  research  program.  These  studies  have  been  designed  to 
address  major  problems  in  land  classification  wherein  validation  or 
modification  of  existing  standards  or  methodology  is  required. 

A  brief  description  of  the  objectives  and  major  activities  associated  with 
each  of  these  studies  follows: 

(1)  Solonetzic   monitoring    in   the   Eastern    Irrigation   District  (E.I.D.). 

The  objective  of  this  study  is  to  determine  the  effect  of  irrigating 
a  soil  complex  containing  more  than  30%  solonetzic  soils. 

The  first  two  phases  of  this  project,  site  selection  and  baseline 
sampling,  were  completed  in  the  fall  of  1983.  The  main  parameters 
observed  are  salinity  and  sodicity  in  the  profile,  soil  moisture 
conditions,  water  table  depth,  crop  yield  and  irrigation  and  crop 
management. 

(2)  Reclamation   rates  of  saline/ waterlogged   soils  adjacent   to  rehabil- 
itated irrigation  canals. 

The  objective  of  this  study  is  to  determine  the  rate  of  reclamation 
of  saline/ waterlogged  soils  adjacent  to  recently  rehabilitated 
irrigation  canals  by: 

(a)  Monitoring  fluctuation  of  the  water  table  within  the  affected 
land  units  following  rehabilitation. 

(b)  Monitoring  changes  in  the  spatial  and  vertical  distribution 
of  salt  within  affected  soils. 

(c)  Establishing  benchmark  sites  for  long  term  monitoring  of 
salinity  and  groundwater  conditions  and  indirect  evaluation 
of  the  effectiveness  of  various  rehabilitation  methods. 

Sites  shall  be  monitored  in  detail  for  three  years  after  which  a 
decision  will  be  made  as  to  the  sampling  interval  in  the  future  for 
these  benchmark  plots.  Annual  progress  reports  will  be  available 
for  the  benefit  of  district  management,  engineers,  farmers  and 
land  classifiers. 

A  Farming  for  the  Future  proposal  has  also  been  submitted  to 
supplement  current  funding  in  order  to  incorporate  another  ten 
sites  in  1985  within  irrigation  districts  not  presently  involved  in 
this  new  program. 

The  findings  of  this  study  are  expected  to  provide  experimental 
data  and  recommendations  to  assist  land  classifiers  in  reclassifi- 
cation of  parcels  wherein  rehabilitation  of  an  irrigation 
distribution  system  has  taken  place. 
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(3)  Evaluation  of  the  suitability  of  coarse  textured  soils  for  sustained 
use  under  irrigation. 

The  objectives  of  this  study  are: 

(a)  To  compare  field  capacity  moisture  content  of  sandy  soils  as 
determined  in  the  field  to  field  capacity  determined  by  three 
laboratory  methods  -  -1/10  bar  pressure  plate,  percent 
saturation  by  capillary  rise  and  particle  size  analysis. 

(b)  To  compare  the  moisture  content  of  sandy  soils  at  wilting 
point  as   determined   by  the   same  three  laboratory  methods. 

(c)  To  calculate  and  compare  the  total  available  water  within 
sandy  soils  as  determined  through  in  situ  field  capacity  tests 
and  the  three  laboratory  methods. 

(d)  To  monitor  soil  moisture  conditions,  irrigation  management  and 
crop  yields  on  sandy  soils. 

(e)  To  establish  benchmark  sites  for  long  term  monitoring  of  the 
effects  of  various  irrigation  and  crop  management  practices  on 
the  fertility  status  and  productive  capability  of  coarse 
textured  soils. 

Plots  have  been  selected,  surveyed,  characterized  and  sampled  at 
four  sites  in  T.I.D.  and  S.M.R.I.D. 

(4)  Evaluation   of  the  effect  of  shallow   bedrock  on   land   irrigability . 
The  objectives  of  this  study  are: 

(a)  To  determine  whether  the  depth  to  bedrock  and  texture  of 
overburden  criteria  specified  by  current  (1983)  land 
irrigability  standards  are  valid  indicators  of  potential 
salinization  under  present  irrigation  practices. 

(b)  To  ascertain  the  conditions  under  which  irrigation  in  areas  of 
thin  overburden  may  contribute  to  increased  groundwater  flow 
and  salinization  of  soils  in  lower  slope  positions  of  the 
landscape. 

This  study  will  be  undertaken  in  two  phases. 

Phase  I  will  consist  of  a  computer  study  involving  use  of  a  finite 
element  model  to  study  various  combinations  of  overburden  depth 
with  variations  in  the  uniformity  and  texture  of  deposits. 

Phase  II  will  involve  field  tests  of  the  model  in  shallow  bedrock 
land  units  representative  of  various  hypothetical  combinations 
evaluated  in  Phase  I . 

Additional  information  on  any  of  these  research  projects  is  available 
from  Rod  Bennett  (329-5174). 

*  *  * 
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DRAINAGE  AT  IT'S  BEST! 


Have  you  ever  encountered 


a  drainage  problem  with  land  locked  slough 
areas?  The  Thacker  Brothers  (Lynn,  Jim,  Dale,  and  Richard)  of  Bow 
Island  had  this  problem  when  they  were  converting  a  dryland  parcel  to 
irrigation.  A  series  of  low  slough  areas  were  land  locked.  To  drain 
them  by  conventional  gravity  methods  would  have  entailed  constructing 
deep  channels  in  the  farmed  area  and  would  result  in  the  diversion  of 
their  superfluous  water  onto  their  neighbors.  Water  quality  in  the 
sloughs  was  of  acceptable  quality  for  crop  use.  They  decided  to  tile 
drain  the  low  areas  and  pump  the  collected  drainage  water  into  their 
pivot  system  mixing  it  with  irrigation  water.  The  tile  lines  were 
installed  to  a  minimum  depth  of  one  metre  in  the  deepest  part  of  the  low 
areas.  Washed  3/4"  gravel  was  placed  in  the  low  areas  to  improve  the 
permeability  down  to  the  tile.  The  tile  was  graded  to  slope  to  the  pivot 
point  of  the  sprinkler.  At  this  point  they  installed  a  1.5  m  diameter 
vertical  culvert  to  a  depth  of  4.3  m.  This  culvert  acts  as  the  collection 
area  (sump)  for  the  drain  tiles.  A 
small  electric  pump  in  the  sump 
with  a  float  system  was  installed 
to  activate  the  pump  automatically. 
This  small  pump  exceeds  the  pivot 
pump  pressure  by  5  psi  thus 
resulting  in  the  drainage  water  being 
mixed    in   with   the   irrigation  water. 


About  four  or  five  acres  of  land 
was  reclaimed.  The  Thacker  Brothers 
observe  that  since  the  slough  was 
drained  their  pivot  sprinkler 
operation  Improved  as  they  are  not 
getting     stuck.  Other  benefits 

include  increased  crop  production 
and  less  weed  growth.  Reduced 
salinization     around     the    low  areas 


was  evident 
operation. 


after  one 


year's 


For  more  information  contact  Fred 
Mellen  at  telephone  545-2231  . 


Wl/2  5-II-II-4 


DITCHRIDER'S  COURSE  ANYONE? 

The  Lethbridge  Community  College  (LCC),  Irrigation  Projects 
Association  and  the  Resource  Planning  Division  are  jointly  sponsoring 
a  five  day  Ditchrider  Training  Course  from  February  11  to  15  ,  1985. 
Anyone  interested  in  attending  this  short  course  should  contact  the 
LCC  at  320-3323  immediately. 

*  *  * 
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PRECON  EXPANDS  ON  PRODUCTS  AVAILABLE  TO  IRRIGATION  INDUSTRY 


As  there  is  a  continual  demand  from  the  Irrigation  Districts  for 
improved  design,  better  performing  hydraulic  structures  at  less  cost, 
Precon  Manufacturing  of  Lethbridge  has  developed  a  new  precast  drop 
chute  for  use  in  the  irrigation  industry.  The  prototype  of  these  new 
generation  structures  was  installed  in  the  Eastern  Irrigation  District 
and  was  operated  for  the  full  1984  irrigation  season  successfully. 
The  structure  is  precgst  in  U-shaped  units.  Each  unit  is  approximately 
one  metre  wide  by  one  metre  deep  by  two  metres  long  and  weighs  approx- 
imately 2500  kilograms  (5500  lbs.).  The  units  are  bolted  together  with 
galvanized  steel  plates  on  the  outside  of  the  structure.  The  photo 
shows  the  plates  on  the  Inside  but  Precon  has  since  advised  the 
Districts  to  install  the  plates  on  the  outside  to  eliminate  any  flow 
restrictions  in  the  chute.  Bolt  holes  on  one  edge  of  the  galvanized 
plates  are  slightly  oblong  to  allow  units  to  move  and  also  aid  in 
putting  the  units  together.  Joints  between  the  units  are  sealed  with 
"Deci-162N"  and  foam  rope. 

Precast  transition  units  having  a  predetermined  degree  of  bend  are 
used  at  the  top  and  bottom  of  the  chute  along  with  wing  walls.  Future 
structures  having  a  vertical  drop  of:  0-5  metres  will  be  installed  on 
a  2:1  slope,  5-10  metres  at  3:1,  and  10-15  metres  on  a  4:1  slope. 

The  structure  has  an  engineered  stilling  basin  complete  with  basin 
blocks  and  sub-slab  drainage  with  drain  holes  through  the  base  slab. 
Checking  facilities  or  overshot  gates  can  be  installed  as  additional 
features  for  water  control  along  with  other  options  such  as  walkways 
and  handrails.  Depending  on  soil  conditions,  filter  cloth  plus  300  mm 
of  well  graded  and  compacted  gravel  base  are  installed  under  the  floor 
of  the  chute  and  stilling  basin.  To  complement  their  existing  0.56  m^/s 
(20  cfs)  capacity  structure  which  is  available  now.  Precon  is 
designing  precast  drop  chute  structures  with  capacities  of:  1.68  m^/s 
(60  cfs),  2.24  m3/s  (80  cfs),  and  2.8  m^/s  (100  cfs)  with  unit  widths 
of  2  m,  2.5  m,  and  3  m  respectively.  These  will  be  available  to 
Districts  sometime  in  the  very  near  future. 


A  well  deserved  rest  I 
4  men  &  hydraulic  hoe  installed  struotia>e  in  16  hours, 
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According  to  Precon's  Jim  Cunningham,  "Installation  time  is  one  of  the 
reasons  why  Precon  has  gone  to  this  design.  For  example,  a  structure 
having  a  capacity  of  0.56  m^/s  (20  cfs)  and  a  2.5  m  drop  can  be 
installed  complete  in  approximately  16  hours  as  compared  to  weeks  for  a 
cast-in-place  structure." 

For  further  information,  contact  J.  Cunningham,  Manager  of  Precon 
Manufacturing,  3603  -  8  Avenue  North,  Lethbridge,  Alberta  TIH  5C8. 
Phone:  327-2711. 


*  *  * 


MR.  IRRIGATION  SECRETARIAT  RETIRES 

On  the  evening  of  Friday,  February  1  ,  1985  friends,  associates  and 
colleagues  will  join  in  honoring   Robert  (Bob)  Smith  on  his  retirement. 

Bob  was  born  in  Maple  Creek,  Saskatchewan  (we  won't  hold  that  against 
him),  attended  Nobleford  High  School,  joined  the  Canadian  Air  Force  in 
1943,  and  graduated  from  the  University  of  Alberta  in  1950.  His  career 
began  as  a  P.F.R.A.  Resident  Engineer  on  construction  contracts  in  the 
St.  Mary  and  Milk  Rivers  Irrigation 
Project,  followed  by  engineering 
positions  with  the  City  of 
Lethbridge,  Kenwood  Engineering 
Construction  Ltd.  and  finally  Alberta 
Agriculture.  He     was  appointed 

Manager  of  the  Irrigation  Secretariat 
in  1975  where  he  has  guided  the 
irrigation  rehabilitation  program  to 
where  it  is  today. 

Among  his  diverse  "miscellaneous 
activities".  Bob  is  renowned  for  his 
"M.C.  abilities".  Bob  has  revealed 
that  much  time  will  be  devoted  to  the 
finer  things  in  life:  golf,  curling 
and  holidaying.  On  the  occasion  of 
his  official  retirement,  may  we 
extend  our  congratulations  and 
wishes  for  a   long  and  happy  future. 

Anyone  wishing  to  participate  in  the 
evening  please  contact  Bev  Bickerton 
at  329-5176. 
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STAN  NOREIKA  RETIRES 


Stan  Noreika  retires  January  31  ,  1985  after  35  years  of  service  to  tine 
irrigation  farmers.  Stan  began  his  career  in  1950  witfi  the  old 
irrigation  Extension  Brancli  and  is  retiring  from  the  same  Brancli  but 
now  called  the  Irrigation  Branch.  He  worked  with  farmers  in  the 
Lethbridge  area  from  1950  to  1973,  then  transferred  to  Calgary  and  was 
responsible  for  on-farm  irrigation 
in  the  northern  part  of  the 
province.  He       returned  to 

Lethbridge  in  1980  and  has  managed 
the    Irrigation    Management  Program. 

As  an  Irrigation  Emeritus,  may  we 
surmise  that  Stan  will  take  a  rocking 
chair  to  his  cabin  on  Tie  Lake: 
during  the  first  week  he  will  just 
sit;  in  the  second  he  might  rock 
gently;  the  following  week  he  will  be 
back  helping  some  farm  friend  solve 
his  irrigation  problem.  Good  luck 
Stan! 


The  Department 
retirement  party 


is    organizing  his 
on     January  19, 


1985,  at  the  Top  of  the  Grandstand. 

Anyone     wishing  to    attend  please 

contact  Mrs.  Erica  Wentz  at 
329-5140. 


THE  WATER  HAULER'S  BULLETIN 


Designed    to    provide  the 
Irrigation    Districts  with 
Comments    are  welcome. 
Lethbridge. 


operation  and  management  personnel  of 
items  of  interest  in  their  line  of  work. 
Please    contact    Duncan    Lloyd    at  329-5164, 


Published  quarterly  by  the  Evaluation  &  Management  Section,  Project 
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Agriculture  Center,  Lethbridge,  Alberta    T1J  4C7. 
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A  BIOLOGICAL  ALTERNATIVE? 

The  use  of  herbivorous  fish  for 
controlling  aquatic  weeds  is 
relatively  new  in  North 
America.  However,  the  Soviet 
Union,  Israel  and  Egypt  are 
using  fish  successfully  in 
irrigation  systems  to  control 
aquatic  weeds. 

Herbicides  and  the  mechanical 
cleaning  of  canals  have  proven 
to  be  only  partially  successful 
in  ridding  irrigation  systems  of 
aquatic  weeds.  Heavy  growths 
of  these  plants  in  the  canals 
are  well  established  by  the 
time  our  water  temperature  is 
warm  enough  for  chemicals  such 
as  acrolein  to  be  effective. 

Fish  weighing  9  to  14  kg  have 
been  reported.    They  can 
eat  several  times  their 
weight  in  weeds  a 
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Since  1980,  the  Bureau  of  Reclamation  in  cooperation  with  U.S. 
irrigation  districts,  has  been  studying  the  use  of  herbivorous  fish  to 
control  aquatic  weeds  in  their  canals.  The  study  includes  five  major 
areas  of  research:  verifying  the  fish's  sterility,  collecting  data  on 
physical,  biological  and  chemical  characteristics  of  the  study  area, 
developing  methods  of  handling  fish  and  preventing  their  escape  from 
the  study  area,  determining  environmental  impact  of  the  fish,  and 
finally  evaluating  their  effectiveness  as  weed  control  agents.  Dr. 
Paul  Beaty,  Director  of  Aquatic  Research,  Coachella  Valley  Water 
District  states  "the  initial  study  is  now  complete  and  the  preliminary 
report  will  be  published  in  the  near  future". 

Dennis  Breitzman,  who  is  Chairman  of  the  U.S.  Hybrid  Grass  Carp 
Steering  Committee,  states  that  they  are  currently  studying  a  triploid 
of  the  white  amur  carp  which  has  an  extra  set  of  chromosomes  which 
makes  it  sterile.  Thus,  there  is  no  danger  of  introducing  a  fish 
capable  of  reproduction,  and  spreading  at  the  expense  of  a  native 
species. 

Proposed  for  1985  with  permission  of  the  Fish  &  Came  Commission  is  an 
"Operations  Study"  whereby  up  to  one  half  million  of  these  sterile  white 
amur  carp  will  be  released  in  the  irrigation  canals.  At  the  conclusion 
of  this  "Operations  Study",  decisions  will  then  be  made  as  to  whether 
the  sterile  white  amur  is  a  possible  answer  to  controlling  aquatic 
weeds.  We'll  keep  readers  posted  as  more  information  from  Dr.  Beaty 
is  made  available. 

*  *  -k 


USE  OF  CEOTEXTILES  IN  IRRIGATION  INDUSTRY 

What  are  Geotextiles?  Geotextiles  are  a  generic  name  given  to  support 
and  filter  fabrics  that  are  placed  in  contact  with  the  soil  during 
construction.  The  purpose  of  the  fabric  is  to  help  stabilize  poor  soil 
conditions.  This  is  only  one  of  several  methods  used  in  the  construc- 
tion industry  where  a  reinforcing  material  such  as  a  geotextile  is 
used  for  strengthening  soils.  It  has  been  widely  used  in  road  building 
and  is  now  being  tried  by  some  of  the  Irrigation  Districts  in  areas 
where  high  water  tables  exist  under  irrigation  canals  and '  structures. 
Generally  speaking  in  areas  where  there  are  poor  soil  conditions  on 
which  to  build  on. 

Geotextiles  are  manufactured  from  synthetic  fibres  such  as  polymides, 
polyester  or  polypropylene.  Fabrics  are  not  subject  to  biological 
degradation  and  are  resistant  to  chemical  attack.  When  placed  in  the 
soil,  geotextiles  basically  perform  three  essential  functions.  First,  they 
provide  a  separation  for  dissimilar  materials  or  soils  where  if  they  were 
allowed  to  be  mixed  would  possibly  weaken  a  structure.  Secondly,  they 
provide  inherent  tensile  strength  to  hold  a  structure  together. 
Thirdly,  they  restrain  soils  from  movement  and  still  allow  free  passage 
of  water  through  and  along  the  plane  of  the  fabric. 
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The    Lethbridge     Northern     Irrigation    District     (L.N.i.D.)     has  used 
geotextiles   in   their   construction   work   and   according   to  Allan  Herbig, 
District  Engineer,  "the  results  have  been  good".     The  District  placed  a 
geotextile  called  "Bidim  U19"  under  a  stretch  of  proposed  concrete '  lined 
canal  near  Monarch  where  soil  conditions  were  poor  because  of  a  high 
water  table.     The  fabric  was  placed  approximately  600  mm  below  the  bed 
of    the    concrete  lining 
and  spanned  it  for  the 
full   canal   section.  At 
still    another    site  the 
L.N.I.D.    installed  the 
same    fabric     under  a 
large  diameter  concrete 
pipeline  to  stabilize  the 
trench   bottom   prior  to 
laying      pipe.  The 
District  felt  that  it  was 
less   costly   to   use  the 
geotextile    rather  than 
over-excavation  and 
bringing  the  grade  back 
with   gravel.      Cost  of 
the  fabric  only  on  the 
above     project     ran     at  Geotextile  being  used  fov  stabilization 

$1.12  per  square  metre.  of  eavth  pad  for  concrete  lining. 

The  Western  Irrigation  District  (W.I.D.)  and  Eastern  Irrigation  District 
(E.I.D.)  are  two  other  Districts  which  have  used  geotextiles.  The 
fabric  was  placed  directly  under  rock  riprap  on  a  W.I.D.  project.  To 
avoid  sloughing  of  the  riprap  on  sandy  soil,  geotextiles  were  used 
instead  of  a  graded  gravel  bedding.  In  this  case  it  was  a  cost  saving  to 
use  a  geotextile  instead  of  a  gravel  bedding  to  solve  the  problem.  In 
the  E.I.D.  the  fabric  was  used  under  precast  chute  drop  structures  to 
help  stabilize  soil,  prevent  soil  movement,  and  provide  drainage  under 
the  structure. 

Geotextiles  are  available  in  various  thicknesses  ranging  from  1.38  mm  to 
2.8  mm  which  are  designed  for  various  applications.  Various  widths  are 
also  available  depending  on  the  manufacturer  selected.  It  is  suggested 
that  Districts  should  refer  to  manufacturer's  recommendations  as  to  the 
use  of  and  installation  of  geotextiles. 

*  *  * 

REMINDER  OF  CANADIAN  WATER  RESOURCES  ASSOCIATION  CONFERENCE 

The  Canadian  Water  Resources  Association  will  hold  its  38th  Annual 
Conference  in  Lethbridge,  Alberta  on  June  26-28,  1985.  This  year's 
Conference  will  focus  on  the  "Management  of  Water  Resources  to 
enhance,    expand   and    intensify   agricultural   productivity   in  Canada". 

Contact:  Mr.  R.  Bruce  MacLock,  Conference  Chairman,  Alberta 
Environment,  9th  Floor  Oxbridge  Place,  9820  -  106  Street,  Edmonton, 
Alberta,  T5K  2J6  (Phone  427-8985). 

*  *  * 
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USE  OF  MAGNACIDE  H  FOR  AQUATIC  WEED  CONTROL 


Earth  irrigation  canals  provide  an  excellent  home  for  aquatic  weeds. 
Every  year,  operators  must  deal  with  canal  reaches  that  have  lost  some, 
if  not  most,  of  their  carrying  capacity  as  a  result  of  aquatic  weed 
growth.  When  this  occurs,  canals  can  be  pushed  to  the  brink  of 
overflowing  in  order  to  meet  water  demand  downstream.  Controlling 
aquatic  weed  growth  can  involve  the  use  of  herbicides,  mechanical  ditch 
cleaning  or  installation  of  canal  linings. 

Magnacide  H  (acrolein)  is  a  herbicide  used  routinely  by  irrigation 
districts  to  control  aquatic  weed  growth  in  canals  during  the  summer 
months.  The  product  is  injected  under  pressure  into  flowing  water 
from  a  stationary  shore  position.  Applications  normally  last  three 
hours,  with  the  herbicide  travelling  downstream  as  a  wave;  much  like  a 
piston  in  a  cylinder.  Residues  do  not  remain  after  the  end  of  the  wave 
has  passed  any  particular  point.  Aquatic  weeds  contacted  by  Magnacide 
H,  are  affected  almost  immediately.  Plant  cells  are  destroyed,  the 
weeds  turn  brown  and  eventually  disintegrate.  The  activity  of  Magnacide 
H  is  contact  in  nature,  so  only  exposed  vegetation  is  affected  - 
underground  portions  such  as  roots,  tubers,  or  rhizomes  remain 
viable.  The  chemical  acts  much  like  a  mower,  removing  only  topgrowth 
and  leaving  underground  portions  of  the  plant  to  regrow.  Retreatments 
are  necessary  as  weed  growth  returns. 

Magnacide  H  does  not  remain  in  irrigation  water  for  a  long  time. 
Concentrations  can  drop  to  zero  anywhere  from  eight  hours,  to  about  27 
hours  after  application,  depending  on  where  or  when  the  application 
takes  place.  The  persistence,  or  lifespan  of  Magnacide  H,  will  differ 
from  canal  to  canal,  being  influenced  by  a  number  of  environmental 
factors  including  pH ,  water  temperature,  weed  density  and  size, 
intensity  of  sunlight,  and  amount  of  suspended  and  dissolved  material 
in  the  water.  The  lifespan  of  Magnacide  H  in  a  given  canal  is 
independent  of  the  initial  concentration  used,  therefore,  an  increase 
in  application  rate  will  not  result  in  an  increase  in  downstream  travel 
before  complete  dissipation  occurs. 

As  the  lifespan  of  Magnacide  H  will  differ  in  each  canal,  so  will  its 
effectiveness  in  controlling  aquatic  weed  growth.  Sago  pondweed,  for 
example,  may  be  controlled  at  0.75  ppm  in  one  canal  but  may  only  be 
slightly  affected  by  0.85  ppm  in  another.  The  same  environmental 
factors  that  influence  lifespan,  also  come  into  effect  here.  Also, 
aquatic  weed  species  will  vary  in  their  susceptibility  to  Magnacide  H. 
Richardson  pondweed  is  more  resistant  than  Sago  pondweed  while  Water 
plantain  is  more  resistant  than  Richardson  pondweed. 

To  optimize  Magnacide  H  effectiveness,  an  applicator  should  be  able  to 
predict  how  the  herbicide  will  behave  in  a  given  canal,  and  make  each 
application  accordingly.  This  involves  an  awareness  of  expected 
Magnacide  H  lifespan,  the  aquatic  weed  species  present,  and  what 
Magnacide  H  concentration  will  affect  each  weed  species.  The  applicator 
should  also  be  sure  that  application  equipment  is  operating  properly  to 
provide  the  desired  concentration  in  the  water.  Obtaining  the  desired 
Magnacide  H  concentration  depends  on  correct  judgement  of  canal  flow. 
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maintenance  of  clear  lines  and  orifices,  and  having  regulators,  valves 
and  gauges  in  working  order.  Losses  in  desired  concentration  by  as 
much  as  60%  could  occur  if  poor  calibration  and  inoperative  equipment 
are  used. 

The  producers  of  Magnacide  H  have  recently  made  available  a  monitoring 
kit  that  can  be  used  to  measure  Magancide  H  concentration  in  irrigation 
water.  The  instrument  is  indispensable  both  as  a  check  on  application 
accuracy  and  in  determining  Magnacide  H  lifespans  and  weed  sensitivi- 
ties to  the  chemical. 

Magnacide  H  is  a  product  that  can  be  safely  used  to  control  aquatic  weed 
growth  in  canals  while  an  irrigation  system  is  operating.  Caution 
should  be  taken  during  the  lifespan  of  the  chemical  to  prevent  release 
of  treated  water  into  potable  water  dugouts,  stock  ponds,  fish  ponds  or 
natural  water  courses. 

For  assistance  in  dealing  with  aquatic  weed  problems,  please  contact 
Rob  Burland  in  Lethbridge  at  329-5511  . 

*  *  * 

WINTER'S  AFTERMATH 

Who  has  seen  the  wind?  We  don't  know,  but  what  we  do  know  is  that 
the  St.  Mary  River  Irrigation  District  has  developed  a  very  effective 
method  of  clearing  their  ditches  of  the  wind's  aftermath.  Drifted  snow 
and  topsoil  after  a  good  old  "blow"  often  fill  their  canals  and  drains 
completely  as  can  be  seen  in  the  accompanying  picture. 

To  open  these,  with  conventional  hydraulic  hoes,  is  both  slow  and 
costly.  Not  so,  with  their  Baker  V-plough  mounted  on  a  case  crawler. 
Simply  run  the  "cat"  into  the  middle  of  the  snow  packed  canal,  lower 
the  plough,  and  proceed.  If  the  going  gets  tough,  they  provide 
additional  power  with  cats  on  each  driving  bank.  Bob  Baird,  SMRID's 
plough  operator,  estimates  he  can  plough  out  a  1  km  section  in  about 
one  hour.     This  provides  enough  of  a  channel  to  get  water  running. 


SURETY  BONDS 

The  function  of  the  Surety  Bonds  is  not  often  understood  by  many  in 
the  construction  industry.  Yet,  they  have  been  an  integral  part  in  the 
industry  for  decades.  Bonds  are  not  an  insurance  policy.  Insurance 
is  an  agreement  whereby  the  Insurer,  for  an  agreed  premium,  agrees  to 
indemnify  the  Insured  for  a  loss  arising  from  a  peril. 

On  the  other  side,  a  Surety  Bond  is  a  three  party  agreement  between 
the  Owner  (Obligee),  Contractor  (Principal)  and  Surety  Company 
(Surety).  The  Surety  Company  agrees  to  indemnify  the  Owner  against 
suffering  a  loss  arising  from  the  Contractor  failing  to  perform  his 
obligation  under  the  agreement.  However,  the  Surety  Company  will 
look  to  the  Contractor  for  reimbursement  of  any  loss. 

There  are  three  main  types  of  Surety  Bonds  in  use  today:  Bid  Bond, 
Performance  Bond,  and  Labor  &  Material  Payment  Bond.  In  this  article 
let's  look  at  the  bid  bond  and  performance  bonds. 

The  Bid  Bond 

The  Bid  Bond  guarantees  that  a  Contractor  whose  tender  is  accepted 
will  within  a  specified  time  period  enter  into  a  contract.  If  the 
Contractor  should  decline,  then  he  is  legally  bound  to  pay  the  Owner 
the  difference  between  his  tender  price  and  the  next  tender  price  that 
the  Owner  accepts.  The  Surety  Company  will  not  pay  this  difference  if 
the  Contractor  is  financially  able  to  do  so  on  his  own.  In  any  case, 
where  the  Surety  Company  becomes  involved,  they  will  look  to  the 
Contractor  for  repayment. 

The  dollar  value  of  a  bid  bond  should  not  exceed  10%  of  the  tendered 
price.  The  Contractor  should  not  be  penalized  anymore  if  for  some 
reason  he  cannot  enter  into  a  contract.  The  usual  reason  a  Contractor 
is  not  inclined  to  enter  into  an  agreement  is  that  a  mistake  was  made 
in  his  tender  preparation.  Bid  securities  of  unsuccessful  bidders  are, 
of  course,  returned  to  them. 

The  Bid  Bond  does  not  guarantee  that  the  Surety  Company  will  provide 
a  Performance  or  Labor  &  Material  Payment  Bond.  In  order  to  get  this 
guarantee  the  Owner  in  his  tender  call  must  stipulate  that  a  "Consent 
of  Surety"  must  accompany  the  Bid  Bond.  This  form  from  the  Surety 
Company  states  that  if  the  Contractor's  bid  is  accepted  they  will  issue 
a  Performance  Bond  and  if  required  a  Labor  &  Material  Payment  Bond. 

The  Surety  Company  charges  an  annual  service  fee  of  between  $250.00 
and  $500.00  per  year  to  provide  the  Contractor  with  bid  bonds  and 
Consent  of  Surety. 

Performance  Bond 

The  basic  function  of  the  Performance  Bond  is  to  provide  protection  to 
the  Owner  up  to  the  specified  percentage  amount  of  the  bond  if  the 
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Contractor  should  default.  Performance  bonds  cover  the  cost  of 
completion  of  the  works  for  which  the  Surety  Company  is  liable,  the  total 
amount  of  such  completion  is  limited  to  the  amount  of  the  bond. 

The  cost  of  a  Performance  Bond  (50%  guarantee)  is  $3.50  per  thousand 
of  the  total  Contract  Price.  A  100%  bond  is  $5.25  per  thousand.  This 
price  usually  includes  a  "Maintenance  Period"  in  which  the  Contractor 
guarantees  this  work  against  faulty  workmanship  appearing  within  a 
period  of  one  year  from  the  date  of  Substantial  Performance  of  the  work. 

A  performance  bond  is  not  intended  to  cover  payment  of  labor  and 
material  claims.  If  this  protection  is  needed,  a  District  should  insist 
on  having  a  Labor  &  Material  Payment  Bond. 

To  be  enforceable  like  all  bonds,  a  bond  must  be  in  writing  and  be 
given  under  seal  or  be  given  in  return  for  valuable  consideration.  If 
the  bond  is  under  seal,  it  is  not  necessary  to  show  consideration  for 
the  Owner  to  take  the  benefit  of  the  bond.  Thus,  the  seal  is  of 
upmost  importance,  because  most  bonds  are  paid  for  by  the  Contractor, 
and  he  likely  was  not  given  valuable  consideration. 

Once  the  performance  bond  has  been  executed,  one  is  inclined  to  place 
it  away  and  not  worry  about  it.  This  is  a  mistake.  The  fact  the  bond 
is  in  place  does  not  necessarily  lead  to  the  conclusion  that  upon 
abandonment  or  default  in  fulfilling  the  terms  of  the  project  by  the 
Contractor  the  Owner  will  be  protected.  Any  claim  suites  by  the  Owner 
have  to  be  instituted  within  the  two  years  from  the  date  in  which  the 
final  payment  falls  due. 

In  case  of  default  the  Owner  should: 

1.  Declare  in  writing  immediately  to  the  Surety  Company  any  failure 
or  default  by  the  Contractor. 

2.  Discuss  with  the  Surety  Company  what  options  are  available  -  for 
accepting  another  bidder  or  where  cost  of  the  work  is  deemed  to 
be  greater  than  the  amount  of  the  bond  the  Surety  Company  may 
elect  to  pay  the  amount  of  the  bond. 

3.  Keep  the  Surety  informed  in  writing  -  avoid  unilateral  action. 

4.  Keep  good  records  of  extra  costs  and  time  incurred  because  of  the 
default,  the  Surety  Company  may  be  liable  for  these  extra  costs. 

The  Owner  must  recognize  one  more  problem  that  of  variation  or 
alteration  of  the  Contract  Documents.  It  is  of  the  upmost  importance 
of  any  Owner  in  terms  of  building  contracts  to  clear  all  variations  or 
alterations  of  substantial  effect  with  the  Surety  Company  prior  to 
their  commencement.  Failure  to  do  so  may  release  the  Surety  of  any 
obligations  thereunder. 

The  Project  Planning  Branch  is  endeavoring  to  organize  an  Alberta 
Construction  Law  Seminar  to  better  familiarize  Managers  and  Engineers 
with  bonds,  disputes,  litigation,  etc.  We'll  keep  readers  posted  as  to 
when  and  where. 

*  *  * 
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EXPOSED  LINER/VANDALISM 


Out  of  sight  out  of  mind.  Not  so  with  the  exposed  canal  liners,  for 
they  are  not  covered  with  any  backfill  material.  Vandalism,  everyone's 
headache  may  pose  a  threat  to  this  type  of  liner.  Although  we  know  of 
no  instances  involving  vandalism,  the  question  remains  what  damage 
could  be  easily  inflicted  to  them? 

Recent  testing  by  the  Research  Section  of  the  Project  Planning  Branch, 
found  that  indeed  high  density  polyethylene,  fibreglass  and  elastomeric 
asphalt  material  were  easily  penetrated  and  damaged  with  #4  pellets  from 
a  shotgun,  rifle  bullets,  and  arrows  tipped  with  target  and  broadhead 
points.  The  liners  were  held  in  place  by  spikes  against  an  earth  side 
slope,  and  then  subjected  to  blasts  and  shots  ranging  in  distances 
between  five  and  fifty  metres.  All  three  liners  were  also  penetrated  by 
stabbing  with  a  hunting  type  knife.  It  was  also  found  that  the  high 
density  polyethylene  and  asphalt  liners  could  be  cut  with  a  jack-knife. 

From  the  tests  it  can  be  assumed  that  vandalism  by  any  of  the  above 
means  could  result  in  "washout  of  the  liner"  and  shutdown  to  the  entire 
system.     For  complete  test  results  please  contact  Svat  Jonas  at  329-5164. 


Fibreglass  liner  penetrated  by  both 
§4  shot  &  arrow  at  fifty  metres. 


*  *  * 

THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.  Comments  are 
welcome.    Please  contact  Duncan  Lloyd  at  329-5164,  Lethbridge. 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project 
Planning  Branch,  Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta    T1J  4C7. 

•k  *  -k 

8 


ISSN  0827-2212  AUei219B5 


VOLUME  20.  SUMMER  1985 


IN  THIS  ISSUE 

Concrete  Sideboards  p.  1-2 

Topographic  Mapping  p.  2-3 

New  Lifting  System  p.  3-4 

Canal  Side  Slope  Rehab,  p.  4-5 
Financial  Assistance 

for  New  Lands  p,  5 


CONCRETE  SIDEBOARDS 

How  do  you  increase  the 
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the  problem  facing  the  Taber 
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canal  was  built  to  service 
approximately  11  ,000  assess- 
ed acres  (4451  hectares), 
however,  the  district  pro- 
posed to  enlarge  the  canal 
to  7.08  m3/s  (250  cfs) 
to  service  16,457  acres 
(6660  hectares). 
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First    thoughts    were    to  twin 

the    channel,    however,    costs     ^^^-^^ -^^-'"^^^^i-^^--^  ~  ,.mmmm^u-    <  ,^Mmm 

were  prohibitive  (estimated  $485,000.00).  The  existing  concrete  channel 
is  in  fairly  good  condition  and  can  be  expected  to  last  another  twenty 
years  or  more.  Kent  Bullock,  the  District's  Engineer,  proposed  to 
enlarge  the  capacity  of  the  canal  by  adding  400  mm  of  concrete  freeboard 
to  the  existing  concrete  lining.    Here's  how  they  went  about  it. 
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Using  forms,  much  like  those  used  for  curbs  and  sidewalks,  crews  set 
up  the  200  lineal  metres  of  form,  tied  in  three  #10  reinforcing  bars, 
and  completed  pouring  the  25  MPa  concrete  by  late  afternoon.  The 
next  morning,  the  forms  are  stripped  and  the  whole  procedure  starts 
over. 

The  top  of  the  existing  concrete  section  was  not  sand  blasted,  for  a 
good  bond  was  not  wanted  for  the  fear  of  breaking  the  older  section 
further  down  the  slope.  To  prevent  seepage  between  the  new  and  old 
concrete  surfaces,  a  joint  will  be  cut  and  filled  with  pressurized 
mastic  material. 

Cost  for  raising  both  sides  of  the  2,425  lineal  metre  canal  was 
$130,000.00.    Kent  Bullock  is  "real  pleased". 

*  *  * 

PHOTQGRAMMETRIC  TOPOGRAPHIC  MAPPING 

The  Project  Planning  Branch  of  the  Resource  Planning  Division  at  the 
Agriculture  Center  in  Lethbridge  now  has  available  for  public  and 
private  use  an  in-house  "data  bank"  from  which  one  metre  (i  metre 
machine  interpolated)  contour  mapping  can  be  produced  using 
photogrammetric  methods  and  techniques.  The  entire  project  area  was 
divided  into  thirty-nine  individual  blocks  based  on  the  ground  control 
survey  configuration,  then  each  block  was  aerial  triangulated  separately 
and  all  the  blocks  photogrammetrically  tied  together.  The  areas 
covered  by  the  data  bank  were  the  irrigated  areas  within  the  irriga- 
tion districts,  as  well  as,  some  adjacent  areas  of  potential  irrigation 
development,  some  30,720  square  kilometres  (12,000  square  miles)  or 
8,000,000  acres  (3,237,425  hectares). 
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The  data  bank  features  a  Users  Manual  outlining  the  capabilities  and 
results  that  can  be  achieved  from  the  data  for  mapping  purposes.  The 
Users  Manual  will  be  available  to  clients  in  the  fall. 

The  Technical  Services  Section  of  the  Project  Planning  Branch  offers 
assistance  to  users  relative  to  the  Users  Manual,  as  well  as,  the 
overall  mapping  program.  The  data  bank  components  are  available  for 
use  at  no  charge,  however,  a  reproducible  copy  of  any  mapping 
produced  from  the  data  bank  is  required  by  Alberta  Agriculture. 

For  further  information  relative  to  this  program  please  contact  Mr. 
A.  L.  Potvin  at  381-5170. 


*  *  * 


CONSOLIDATED  INTRODUCES  NEW  LIFTING  SYSTEM 

When  lifting  and  placing  heavy  precast  concrete  panels  there  is  always 
a  need  for  extra  caution.  The  Consolidated  Concrete  Plant  in  Lethbridge 
has  just  recently  introduced  the  Burke's  Rapid-Lift  inserts  into  their 
precast  concrete  panels  for  faster  safer  handling  and  erection.  Gone  is 
the  need  for  a  spreader  bar. 


Burke's  Erection  Anchor, 
incidentally  made  in  Texas,  is 
specially  designed  for  horizontal 
to  vertical  edge  pulls  and  the 
shear  rotation  of  thin-walled 
units.  Two  steel  protrusions  on 
the  differently  shaped  head 
provide  added  protection  against 
spalling.  These  protrusions  hug 
the  two  sides  of  the  ring  clutch 
to  give  it  support  when  it  is 
being  pulled  laterally. 

Therefore,  lateral  lifting 

forces  are  transmitted  directly 
to  the  edges  of  the  anchor  and 
not  to  the  concrete.  The  body 
of  this  anchor  is  fully 
integrated  for  secure  support, 
spall  free  rotation,  and  full 
reinforcement. 

The  lifting  unit  consists  of  a 
heavy  shackle  and  a  ring  clutch 
mechanism  with  a  semitoroidal 
bolt.  Unintentional  release  is 
impossible  while  the  ring  is 
under  load. 


Ed  Yantz  of  Consolidated  states 
"the  Burke  anchor  will  provide  us 

with  a  5:1  safety  factor". 
Weight  of  this  panel  is  2015  kg. 


Good  news  is  that  Consolidated 
feels  this  far  safer  lifting 
system  will  not  add  any 
additional  cost  to  the  purchase 
price  of  their  precast  products. 
However,  a  one  time  four  hundred 
dollar  expenditure  (at  their 
dealer  cost)  will  be  required 
to  purchase  a  set  of  three 
lifting  clutches.  Consolidated 
is  also  contemplating  renting 
them  out  at  a  nominal  fee. 


IRRIGATION  CANAL  SIDE  SLOPE  REHABILITATION 


The  Western  Irrigation  District  (W.I.D.)  is  presently  experimenting 
with  a  new  type  of  machine  used  to  rehabilitate  deteriorated  slopes  on 
irrigation  canals.  Canal  slopes  that  are  overgrown  with  grass  and 
willows  are  a  continual  maintenance  problem  in  the  W.I.D.  This  new 
machine,  made  by  Towner,  is  owned  by  Top  Notch  Construction  Ltd.  of 
Calgary  and  may  be  a  partial  answer  to  W.I.D.'s  removal  of  vegetation 
on  canal  slopes.  It  consists  of  a  blade  similar  to  a  grader  blade  that 
attaches  to  the  back  end  of  a  D8H  "Cat"  dozer.  The  blade  is  very 
versatile  and  may  be  moved  up,  down,  in  and  out  to  conform  to  almost 
any  canal  slope.  When  using  this  equipment  the  "Cat"  moves  along  the 
top  inside  edge  of  the  canal  bank  while  the  blade  extends  down  the 
slope  to  the  toe  of  the  bed.  The  material  is  bladed  up  the  slope  into 
a  windrow  on  top  of  the 
canal  bank  and  spread 
out  to  further  build 
the  bank.  Depending 
on  how  dense  the  grass 
and  brush  are  on  the 
slope  determines  how 
many  passes  you  have 
to  make  with  the 
machine  to  obtain  a 
well  graded,  clean 
slope.  The  W.I.D. 

found  that  on  the 
average  four  passes 
had  to  be  made.  A 
plus  for  this  machine 
is  the  fact  that  it 
may  be  used  while 
water  is  running  in 
the  canal  as  the  blade 
can  be  retracted  to 
skim  along  the  water 
line. 


The  blade  oan  extend  out 
to  10  metres. 


The  W.I.D.  is  satisfied  with  the  work  done  by  Top  Notch  with  their 
Towner  so  far  and  feels  the  cost  is  justified.  It  is  able  to  do 
approximately  1.0  km  per  day  of  slope  rehabilitation.  The  cost  of 
rehabilitating  the  inside  slopes  and  levelling  the  bank  is  approximately 
$1  ,000.00  per  kilometre. 

For  more  information  contact  D.  Holwegner  or  Alan  Winters,  W.I.D.  at 
934-3542. 

*  *  * 

FINANCIAL  ASSISTANCE  FOR  NEW  IRRIGATION  LANDS 

P.F.R.A.  has  been  involved  in  on-farm  water  projects  in  Alberta  for 
more  than  forty  years  now.  Part  of  this  development  work  has  involved 
irrigation  projects.  Particularly  in  recent  years,  P.F.R.A.'s  parti- 
cipation has  been  in  assisting  private  irrigation  scheme  development 
by  individual  farmers  outside  of  organized  irrigation  districts. 

Part  of  this  assistance  included  financial  grants  towards  the  capital 
cost  of  project  development  and,  as  of  April  1  ,  1985,  this  latter 
funding  has  now  been  extended  to  individual  project  developments 
within  organized  irrigation  districts.  There  are,  of  course,  a  few 
qualifiers  which  should  be  highlighted  here: 

(1)  Assistance  is  provided  only  to  those  costs  associated  with  the 
development  of  new  irrigated  acres. 

(2)  "New"  irrigated  acres  are  defined  as  those  "acres  to  be  irrigated" 
which  are  new  to  the  irrigation  district  assessment  role. 

(3)  Minimum  area  to  be  added  is  5  acres  (2  hectares). 

(4)  Only  bona  fide  farmers  or  ranchers  may  apply. 

(5)  Verification  of  "new  acres  added"  will  be  required  in  writing 
from  the  appropriate  irrigation  district. 

(6)  Financial  assistance  will  be  provided  on  the  basis  of  one-third 
of  the  eligible  costs  or  specified  unit  prices  (whichever  is  less) 
for  that  portion  of  materials  and  equipment  associated  with  the 
new  area  development,  to  a  maximum  of  $2,200.00  per  project. 

(7)  Eligible  costs  include  earthwork,  rock,  sand,  gravel,  concrete, 
culverts,  water  control  structures,  aluminum  or  PVC  pipe,  sprink- 
ler equipment,  pumps,  motors  or  any  other  approved  material  or 
equipment. 

(8)  Applicants  are  required  to  present  invoices  for  materials  or 
services  which  are  to  be  included  as  eligible  costs  for  purposes 
of  calculating  contributions. 

As  there  will  undoubtedly  be  many  situations  where  it  is  questionable 
if  and  what  portion  of  the  project  will  qualify,  a  potential  applicant 
is  best  advised  that  each  situation  will  be  looked  at  individually. 
For  further  information  or  details  please  contact  Wally  Chinn  at 
223-9614  or  P.F.R.A.  directly  at  526-2429  (Medicine  Hat)  or  327-4340 
(Lethbridge) . 

*  *  * 
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IS  CATHODIC  PROTECTION  THE  ANSWER? 

Failure  from  corrosion  after  only  two  years?  Yes,  it  has  happened  in 
the  L.N.I.D.  to  one  of  their  metal  pipe  reducers  between  two  diameters 
of  concrete  pipe.  Corrosion,  everyone's  enemy,  begins  the  minute 
something  is  put  in  the  ground.  Two  districts,  the  L.N.I.D.  and  the 
S.M.R.I.D.,  recognize  the  problem  and  have  jointly  teamed  together  to 
fund  and  have  it  studied  in  their  districts. 

There  are  those  of  us  who  say  corrosion  is  oxidation,  others  say 
electrolysis,  still  others  will  say  it  is  chemical  attack.  However, 
before  engineers  can  combat  corrosion  effectively,  they  must  have  a 
good  working  knowledge  of  what  they  are  fighting.  Know  your  enemy! 
Jointly  they  have  hired  Caproco  Corrosion  Prevention  Ltd.  of  Calgary 
to: 

(1)  Evaluate  present  irrigation  structures  for  corrosion  potential. 

(2)  Evaluate  corrosion  prevention  systems  and  recommend  the  most 
economical  means  of  obtaining  protection  for  their  irrigation 
structures. 

(3)  Recommend  possible  design  modifications  for  proposed  irrigation 
works. 

Results  of  the  study  will  be  forthcoming  in  the  Fall  or  Winter  Edition 
of  the  Water  Hauler's. 


*  *  * 


MANAGEMENT  OF  REED  CANARYCRASS  ON  DITCH  BANKS 

Reed  canarygrass  is  known  as  a  high  yielding  hay  and  pasture  grass 
well  suited  to  moist  or  waterlogged  soil  conditions.  This  affinity 
for  wet  soils  has  allowed  it  to  become  naturally  established  in  low 
lying  areas  and  along  streams  and  creeks  throughout  Alberta.  Reed 
canarygrass  has  also  become  established  on  the  inside  slopes  of  many 
irrigation  and  drainage  ditches.    In  these  areas  it  is  a  problem. 

Reed  canarygrass  is  a  tall  (up  to  2  m)  leafy  perennial  grass  that 
spreads  by  seed  and  by  rhizomes  (underground  stems).  It  thrives  along 
the  water  edge  where  the  soil  is  continually  moist,  and  is  able  to 
spread  up  and  down  the  slope,  as  water  levels  fluctuate.  Stems,  leaves 
and  rhizomes  trap  silt  as  water  moves  by,  creating  more  living  space 
for  itself  inside  the  canal.  The  tall  stems  also  lodge  into  the  water, 
slowing  flow  velocity  and  causing  further  silt  deposition,  hence  even 
more  suitable  living  space.  This  cycle  of  silt  deposition  and  reed 
canarygrass  spread  continues  until  ditch  cleaning  operations  become 
necessary  to  restore  carrying  capacity. 
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Loss  of  carrying  capacity,  impedence  of  flow  (by  as  much  as  70%  in 
small  ditches),  access  restriction,  and  concealment  of  ditches  and 
bank  faults  are  reasons  for  management  of  reed  canarygrass  growth  in 

irrigation  and  drainage  ditches. 
Mowing  the  affected  ditch  banks 
temporarily  solves  some  of  these 
problems  and  can  prevent  spread 
by  seed,  but  is  not  always  possible 
due  to  access  difficulties.  Mowing 
also  encourages  lateral  growth  by 
underground  portions  of  the  plant. 
Non-selective  soil  residual  herbi- 
cides such  as  diuron,  have  been 
tried  with  limited  success,  however, 
these  materials  leave  the  ditch 
bank  denuded  for  several  years 
and  subject  to  breakdown  from 
erosion.  Also,  rehabilitation  of 
a  treated  ditch  could  result  in 
movement  of  herbicide  contamin- 
ated soil  to  other  areas  where 
problems  might  occur. 

An  ideal  solution  to  a  reed  canarygrass  problem  would  be  to  eliminate 
the  offending  vegetation  and  replace  it  with  more  desirable  species, 
such  as  low  growing  grasses.  The  desirable  species  would  serve  to 
prevent  erosion  and  reinvasion  by  either  reed  canarygrass  or  broadleaf 
weeds  such  as  Canada  Thistle.  This  has  been  the  focus  of  a  number  of 
studies  carried  out  in  the  northwestern  United  States  by  the  U.S. 
Department  of  Agriculture.  Based  on  this  U.S.  research.  Alberta 
Environment's  Pesticide  Chemicals  Branch  (Pollution  Control  Division, 
Environmental  Protection  Services)  and  Hardy  Associates  (1978)  Ltd. 
(Environmental  Division)  with  cooperation  from  the  Eastern  Irrigation 
District,  applied  various  techniques  to  ditches  in  the  Brooks  area. 

in  fall  1983,  ditches  with  well  established  stands  of  reed  canarygrass 
were  divided  into  test  plots.  Different  plots  of  reed  canarygrass 
were  treated  in  late  August,  mid  September,  and  early  October  to 
varying  rates  of  glyphosate  (Roundup  (R)  )  and  dalapon 
(Basfapon  @).  In  late  October,  plots  were  seeded  to  a  mixture  of 
Sodar  streambank  wheatgrass.  Boreal  creeping  red  fescue  and  common 
redtop  (8:2:1).  Seeded  grasses  were  broadcast  to  prepared  plots 
(mowed  to  6  inch  stubble  and  cleared)  and  unprepared  plots,  and 
worked  in  with  harrows. 

With  the  understanding  that  the  reed  canarygrass  would  grow  from  seed 
and  that  there  might  be  some  regrowth  from  plants  not  entirely  killed 
by  fall  treatments,  follow-up  spraying  was  undertaken  in  spring  1984. 
Low  rate  applications  of  both  glyphosate  and  amitrole-T 
(Amitrol-T  (r)  )  were  made  a  number  of  weeks  after  reed  canarygrass 
emergence. 


A  schematic  oposs- sectional 
view  of  an  irrigation  canal 
showing  how  reed  canarygrass 
begins  to  interfere  with 
water  flew. 
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Both  redtop  and  creeping  red  fescue  were  known  to  be  resistant  to 
tliese  rates  of  application  wFiile  seedling  reed  canarygrass  would  be 
susceptible. 

Test  plots  were  evaluated  visually  during  the  summer  of  1984,  and  a 
detailed  analysis  of  the  results  was  undertaken  in  September.  The 
following  information  was  obtained  from  analysis  of  the  test  plots  as 
they  existed  in  September,  about  one  year  after  the  initial  treatments 
were  made. 

-  glyphosate  was  most  effective  as  a  fall  treatment  when  applied  in 
late  August,  providing  a  55%  decrease  in  the  stand. 

-  dalapon  was  equally  as  effective  when  applied  in  late  August,  mid 
September  or  early  October,  but  provided  only  a  20%  reduction  in  the 
stand. 

-  glyphosate  applied  in  August  and  October  provided  better  control  of 
reed  canarygrass  than  dalapon  applied  at  any  time,  while  glyphosate 
applied  in  September  was  equally  as  effective  as  dalapon. 

-  spring  follow-up  treatments  are  necessary  to  reduce  reed  canarygrass 
stands  to  significant  levels. 

-  of  the  methods  studied,  best  results  (approximately  93%  reduction  in 
growth  of  reed  canarygrass)  were  obtained  by  late  August  treatment 
with  glyphosate  at  2  kg /ha,  followed  the  next  spring  with  treatment 
by  glyphosate  at  1.1  kg /ha, 

-  glyphosate  was  superior  to  amitrole  for  use  as  a  spring  follow-up 
treatment. 

-  establishment  of  seeded  species  was  poor,  probably  due  to  drought 
conditions  present  in  1984. 

-  seeded  species  that  grew  were  resistant  to  both  amitrole  and 
glyphosate  spring  treatments. 


Untreated  reach  of  lateral. 
Reed  Canarygrass  has  almost  completely  restricted  water  movement. 
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This  approach  to  reed  canarygrass  management  shows  promise  as  a  long 
term  solution  to  the  problem.  Further  studies  are  planned  for  1985/86 
to  re-evaluate  desirable  grass  establishment. 

it  should  be  noted,  that  Roundup  is  currently  licensed  for  use  in 
dewatered  drainage  ditches,  while  Basfapon  may  be  used  in  both 
drainage  and  irrigation  ditches. 

More  detailed  information  on  reed  canarygrass  management  may  be 
obtained  from  Rob  Burland,  Alberta  Environment  in  Lethbridge 
(381-5511). 


§ Roundup  is  a  trademark  of  Monsanto  Company. 
Basfapon  is  a  trademark  of  BASF  A.G. 
Amitrol-T   is  a   trademark  of  Union   Carbide  Agricultural  Products 
Company. 


*  *  * 


1985  SUMMARY  OF  CRACKING  IN  WIRE  MESH  REINFORCED  CONCRETE 
SLIP-FORM  LINED  CANAES —  

The  annua!  inventory  of  cracking  taking  place  in  wire  mesh  reinforced 
concrete  slip-form  lining  was  completed  last  April  on  35.4  km  of 
laterals  in  5  irrigation  districts  of  southern  Alberta. 

When  compared  to  the  1984 
inventory  and  excluding 
the  31.5%  of  new  laterals, 
which  are  crack  free, 
there  was  an  increase  from 
300  to  352  transverse 
cracks  and  an  increase 
in  longitudinal  cracks 
from  180  m  to  350  m  in 
the  laterals  that  have 
run  water. 


Of  the  35.4  km  of  lining, 
31.5%  are  new  laterals 
constructed  in  the  fall 
of  1984  and  spring  of 
1985;  8.5%  have  run  water 
for  1  season;  44%  for  2 
seasons  and  16%  for  3 
seasons  or  more. 


X- SECTION  OF 
CONCRETE    LINED  DITCH 
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The  total  cracking,  less  than  2%,  is  still  a  very  small  percentage  of 
the  overall  reinforced  lining  installed  as  the  chart  below  shows: 


Up  to 

5  mm  to 

Over 

Cracking 

Uncracked 

5  mm 

40  mm 

40  mm 

Overall 

98.89% 

0.86% 

0.25% 

Transverse 

99.33% 

0.63% 

0.04% 

Longitudinal 

99.56% 

0.23% 

0.21% 

Facts  derived  from  the  1985  Inventory  on  35.4  km  of  lining: 

(1)  1.98%    of   the    canals    have   cracking    or   approximately      1  crack 
measured  every  50  lineal  metres. 

(2)  0.99%  of  the  canals  have  transverse  cracking  or  approximately  1 
crack  every  100  lineal  metres. 

(3)  0.99%  of  the  canals  have  longitudinal  cracking. 

*  *  * 
WATER  HAULER'S  MARKS  FIFTH  ANNIVERSARY 

This  the  20th  issue  of  The  Water  Hauler's  Bulletin  marks  its  Fifth 
Anniversary.  We  would  like  to  take  this  opportunity  to  thank  all 
those  who  have  contributed  either  articles  or  ideas.  It  is  hoped  that 
the  past  20  issues  have  resulted  in  improved  efficiency  and  reduced 
costs  for  the  rehabilitation  and  operating  of  the  irrigation  systems 
of  Alberta. 

*  *  * 
THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.  Comments  are 
welcome.    Please  contact  Duncan  Lloyd  at  381-5164,  Lethbridge. 

Any  in^formation  contained  in  this  bulletin  regarding  commercial 
products  may  not  be  used  for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and  is  not  to  be  construed 
as  an  endorsement  of  any  product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project 
Planning  Branch,  Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta    TIJ  4C7. 

■k  *  * 
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RED  SHALE 

Wet  or  saturated  subsurface  soil 
conditions  cost  Alberta  Irrigation 
Districts  and  Contractors  thou- 
sands  of  dollars  each  year.  It  is 
little  wonder  then,  that  consid- 
erable interest  has  been  growing 
over  an  aggregate  available  in 
the  Lethbridge  area  know  as  "red 
shale".  Hardy  Associates  (1978) 
Ltd.,  in  their  testing  labora- 
tories have  found  this  material 
to  possess  some  interesting 
properties  and  have  related 
them  to  use  in  construction 
over  soft,  saturated  ground 
conditions. 

This  material  originated  as  shale 
layers  in  close  proximity  to  a  coa 
bed  found  in  the  Oldman  Formation 
of  Cretaceous  geological  age.  This 
coal  bed  is  the  one  which  was  com- 
mercially mined  from  the  late  1800's 
to  1958.  The  shales  which  were  some- 
what carbonaceous  and  presumably 


Shale  being  loaded  at  the 
Jarvie  Red  Shale  Operation 
at  the  old  Gait  §6  Mine. 


1 


slightly  oil-bearing,  were  discarded  as  a  waste  product  of  the  coal 
mining  process,  and  either  dumped  over  a  convenient  coulee  slope 
or  built  into  a  stockpile. 

After  the  material  was  placed,  it  oxidized  by  spontaneous  combustion. 
Internal  heat  is  estimated  to  have  exceeded  1200°  Celsius,  judging  by 
the  degree  of  melting  that  iron  underwent  in  the  stockpiles  (iron  such 
as  railway  spikes  and  rails).  A  stockpile  near  the  Gait  No.  8  Mine  is 
still  hot. 

The  oxidation  has  resulted  in  a  material  having  a  relatively  light 
unit  weight  of  1400  to  1500  kg/m^  (compacted).  A  typical  composition 
is  80%  shale  and  20%  coal  cinder,  with  a  typical  chemical  composition 
of  60%  silica,  20%  alumina,  9%  lime,  6%  iron  oxide,  2%  magnesium  oxide, 
and  3%  trace  minerals. 

Red  shale  is  not  unique  to  the  Lethbridge  area.  For  example,  the 
Drumheller,  Alberta  area  is  another  source. 

Red  shale  is  an  excellent  material  for  use  in  bridging  soft,  wet 
soils  in  road,  rail,  or  canal  lining  construction.  This  is  demonstrated 
by  the  California  Bearing  Ratio,  which  is  an  index  test  that  compares 
the  resistance  to  penetration  developed  by  a  soils  to  that  of  a  specimen 
of  standardized  crushed  rock.  Typical  measured  values  are  70%  when 
compacted  at  optimum  moisture,  and  60%  when  soaked.  These  values  are 
unusual  because  of  both  the  high  initial  value  and  also  the  relatively 
low  loss  when  soaked.  Other  valuable  characteristics  are  its  light 
weight,  which  reduces  stresses  in  underlying  soft  soil  from  those  that 
would  result  with  heavier  conventional  aggregates,  and  its  angular, 
platey  shape.  The  shape  helps  in  distributing  stresses  over  a  broader 
area  than  would  be  achieved  by  typical  pit-run  gravels. 

One  drawback  with  red  shale  is  its  relatively  high  potential  for 
attack  of  Portland  Cement  concrete.  Precautions,  such  as  damp- 
proofing  and  the  use  of  type  50  cement,  should  be  taken  when  placing 
concrete  in  contact,  either  directly  or  indirectly  (through  ground- 
water), with  red  shale. 

For  more  information  please  contact  Mr.  Gerry  Lewkowich,  P.  Eng.  or  Mr. 
Bill  Dodd  at  Hardy  Associates  (1978)  Ltd.,  Phone  327-7474,  Lethbridge. 


*  *  * 


SOIL-CEMENT  AS  A  CANAL  LINER 

The  Research  Section  of  the  Project  Planning  Branch  of  Alberta 
Agriculture  was  approached  by  the  Magrath  Irrigation  District  with  a 
request  to  ascertain  whether  a  portion  of  their  Lowline  Main  Canal 
could  be  lined  with  a  soil  fly-ash  mix.  The  purpose  of  this  liner 
was  to  prevent  seepage  from  the  canal  contributing  to  salinity 
problems  in  adjacent  fields. 
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After  laboratory  experiments  were  conducted,  it  was  found  that  a 
straight  soil-fly  ash  mix  would  allow  water  to  percolate  through  it 
more  readily  than  the  soil  by  itself,  thus  making  it  impractical  as 
a  canal  lining.  It  was  at  this  point  that  Svat  Jonas,  P.  Eng.,  of  the 
Research  Section  decided  to  add  a  cementing  agent  to  the  mix. 

Soil-cementing  consists  of  mixing  existing  soils  with  Portland  cement, 
or  Fujibeton  (a  trade  name  for  Japanese  cement),  fly  ash  and  lime 
in  various  proportions  to  form  a  durable  type  of  material  which  could 
possibly  be  used  as  a  liner  for  canals.  Soil-cement  has  been  used 
successfully  in  applications  such  as  road  construction  and  pond 
linings  and  is  now  being  experimented  with  as  a  possible  canal  lining. 
Soil-cement  liners  have  had  the  most  success  in  sandy  soil  conditions. 

Experiments  were  carried  out  to 
try  and  determine  the  best,  the 
most  economical  and  effective 
ratio  of  individual  materials 
which  could  possibly  be  used 
for     a      lining.  Various  mix 

designs  were  prepared  and 
tested  for  strength,  flexibi- 
lity, and  freeze-thaw  cycles 
using  the  A.S.T.M.  D558  Method. 
In  order  to  achieve  a  mixture 
of  soil  cement  that  was  suitable 
for  a  canal  lining,  it  was  found 
that  the  amount  of  cement  that 
had  to  be  added  was  16%  or  over. 
This  high  cement  content  made  the 
mixture  very  expensive  and  unecon- 
omical. "The  cost  would  exceed 
the  cost  of  concrete  slip-form 
lining  which  is  still  a  superior 
product  to  any  soil-cement  liner", 
says  Jonas. 

Research  conducted  by  Alberta 
Agriculture  has  concluded  that 
clay-loam  soils,  such  as  those 
encountered  on  the  Lowline  in 
the  M.I.D.,  were  not  conducive 
for  use  in  a  soil-cement  lining. 
It  was  further  recommended  that 
any  District  contemplating  use 
of  a  soil-cement  liner,  undertake 
a  thorough  soil  testing  program 
and  complete  an  economic  analysis 
before  any  detailed  work  is  started 
on  the  project.  For  further  infor- 
mation please  contact  Mr.  Svat 
Jonas,    P.    Eng.         Phone  381-5164 


As  can  he  seen  by  the  amount  of 
water  in  the  centre  and  left 
hand  beakers^  the  flyash  mixtures 
allowed  more  percolation  than 
the  standard  soil  sample. 
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CLOUD  SEEDING  TO  INCREASE  MOUNTAIN  SNOWFALL 


—A  TOOL  TO  HELP  THE  IRRIGATION  FARMER 

As  any  good  wind-blown  Southern  Albertan  knows,  the  principal  water 
source  for  the  agricultural,  domestic  and  industrial  requirements  of 
our  region  is  the  accumulated  winter  snowpack  on  the  eastern  slopes 
of  the  Rocky  Mountains.  This  water  resource  provides  the  means  for 
the  significant  irrigation  agriculture  of  this  region. 

Future  demands  for  water  in  Southern  Alberta  may  not  be  satisfactorily 
fulfilled  due  to  both  the  natural  variability  of  the  water  supply  and 
high  rates  of  water  usage,  primarily  for  irrigation.  The  potential 
shortage  of  water  is  particularly  acute  for  the  Oldman  River  basin 
which  currently  has  over  600,000  irrigated  acres,  with  a  potential 
for  over  1,300,000  irrigated  acres. 

The  Alberta  Research  Council  has  proposed  to  the  Provincial  Government 
a  project  to  supplement  mountain  snowpack  through  the  controlled  use  of 
cloud-seeding  in  an  area  straddling  the  Alberta-British  Columbia  border 
and  including  the  Oldman  River  basin. 

Cloud-seeding  for  snow  augmentation  is  based  upon  the  fact  that  the 
atmosphere  may  not  be  naturally  "efficient"  in  producing  precipitation. 
Considerable  quantities  of  moisture  are  contained  in  the  atmosphere  as 
It  passes  over  the  mountains.  For  example,  in  a  moderate  westerly  air 
flow  with  clouds  one-half  mile  deep  and  extending  sixty  miles  along  the 
mountains,  about  one  million  gallons  of  water  pass  over  the  mountains 
and  evaporate  each  minute.  Some  of  this  moisture  condenses  to  form 
clouds  which  often  do  not  produce  precipitation.  There  are  atmospheric 
conditions  when  cloud  seeding  can  be  used  to  make  these  clouds  snow 
in  the  mountains. 

Cloud-seeding  involves  the  delivery  of  "artificial"  ice  nuclei,  either 
from  silver  iodide  smoke  or  injected  dry-ice  pellets,  to  the  regions  of 
supercooled  liquid  water  within  clouds.  These  artificial  ice  nuclei 
then  greatly  increase  the  concentration  of  ice  crystals  which  use  the 
available  cloud  water  to  grow  into  snow  crystals  that  eventually  fall  as 
snow  to  the  surface.  Thus,  more  of  the  cloud  water  would  be  converted 
to  snow  and  not  lost  to  evaporation  on  the  barrier  leeward  side.  The 
increased  snowpack  would  then  provide  additional  streamflow  during 
spring  melt. 

The  Alberta  Research  Council  has  conducted  some  preliminary  research 
into  the  feasibility  of  applying  snow  augmentation  techniques  to  the 
Southern  Canadian  Rockies.  This  limited  initial  effort  has  focused  on 
providing  background  information  on  the  snow  climate  and  winter  cloud 
characteristics  within  the  area. 

Results  of  this  research  indicate  that  a  potential  exists  for  increasing 
the  snowfall  from  clouds  over  Alberta's  Rocky  Mountains.  Encouraging 
results  from  nearby  U.S.  projects  suggest  that  snowpack  increases  on  the 
order  of  10%  to  15%  may  be  possible.    The  headwaters  of  the  Oldman  River 
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would  be  an  appropriate  region  for  the  application  of  this  technology. 
Assuming  a  10%  to  15%  increase  in  snowpack,  such  application  would 
yield  up  to  an  additional  250,000  acre-feet  of  water  annually  within 
this  basin.  Efficient  use  of  the  extra  water  produced  from  this 
augmented   snowpack  would   require  adequate  storage  and  distribution. 

Costs  for  water  produced  by  snow  augmentation  from  cloud-seeding  have 
been  estimated  to  be  about  $5  to  $7  per  acre-foot  in  the  United  States. 
For  the  Colorado  River  basin  case,  the  benefit-to-cost  ratio  has  been 
estimated  between  9:1  and  12:1.  For  Alberta,  this  ratio  would  be  2.5:1 
to  12:1,  depending  on  the  value  of  water. 

In  summary,  cloud-seeding  to  stimulate  mountain  snowfall  offers  exciting 
possibilities  for  the  irrigation  farmer.  The  Research  Council  has  a 
proposal  to  carry  out  a  winter  cloud-seeding  project  before  the  Alberta 
Government.  Funding  is  required  to  get  it  off  the  ground  so  that 
equipment  may  be  acquired  and  controlled  seeding  experiments  carried  out 
over  several  winter  seasons.  Once  the  benefits  of  cloud  seeding  are 
demonstrated,  an  operational  seeding  program  could  begin.  For  further 
information  contact  Mr.  F.  Robitaille  at  438-0555. 


■k  *  * 


GENERAL  REHABILITATION  PLAN  REMINDER 
The  following  reminder  from  Gary  Hartman: 

"A  message  to  all  Irrigation  Districts  regarding  Irrigation  Council's 
wish  to  receive  your  General  Rehabilitation  Plans  by  December  31,  1985. 
As  the  General  Rehabilitation  Plans  are  nearing  completion,  the  Boards 
should  be  reviewing  and  making  pertinent  decisions  regarding  overall 
(long  term)  development  of  the  irrigation  district.  These  plans  are  not 
intended  to  lock  any  district  into  a  specific  course  of  action,  but  are 
to  provide  a  good  planning  guide  for  future  development  of  your 
district.  For  further  information  call  me  at  the  Irrigation  Secretariat 
at  381-5176." 

*  *  * 
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DEPTH  OF  SUBSURFACE  DRAINAGE  IN  IRRIGATED  LANDS 

With  our  temperate  climate  and  relatively  low  evapotranspiration  in 
Southern  Alberta,  salinity  control  can  be  achieved  with  subsurface 
drains  installed  at  shallower  depths  (less  than  2.0  metres),  relative  to 
other  irrigated  regions  of  the  world  (usually  greater  than  2.0  metres). 
The  practical  depth  of  drainage  ranges  from  0.7  to  1.8  m.  The  Drainage 
Branch  and  Agriculture  Canada  recently  completed  a  Farming  for  Future 
project  which  assessed  reclamation  of  saline  soils  with  drains  installed 
within  this  depth  range. 

Subsurface  drains  were  installed  at  two  locations  (Raymond  Irrigation 
District  and  Lethbridge  Northern  Irrigation  District)  at  depths  of  0.8, 
1.2  and  1.7  m.  The  soils  were  leached  over  the  1983  and  1984 
irrigation  seasons,  and  soil  reclamation  was  monitored. 

Reclamation  resulting  from  leaching  during  1983  was  about  the  same  for 
all  drain  depths.  During  the  drought  year  of  1984  the  soil  above  the 
0.8  m  drains  resalinized.  The  soil  above  the  1.2  and  1.7  m  drains 
continued  to  reclaim.  Reclamation  was  slower  at  the  R.I.D.  site 
compared  to  the  L.N.I.D.  site,  because  less  water  was  applied  and  the 
soil  hydraulic  conductivity  (permeability)  was  lower. 

As  well,  a  preliminary  evaluation  of  the  cost  of  drainage,  as  related  to 
drain  depth,  was  undertaken.  As  drain  depth  increases,  so  does  drain 
spacing,  such  that  the  cost  of  drainage  materials  decreases. 
Conversely,  increasing  drain  depth  increases  installation  costs  because 
of  higher  power,  fuel  and  labour  requirements.  Using  three  hypothetical 
drainage  cases  (one  each  for  drain  depths  of  0.8,  1.2  and  1.7  m,  and 
their  associated  drain  spacings)  we  approached  two  drainage  contractors 
for  cost  estimates.  Both  contractors  agreed  the  0.7  m  depth  was  the 
most  costly. 

Given  the  short  duration  of 
this  study,  drainage  at  a 
depth  of  0.8  m  is  inferior 
to  drainage  at  depths  of 
1.2  or  1.7  m.  Gary  Buckland 
(Drainage  Specialist),  how- 
ever, believes  long  term 
trends  under  'average' 
irrigation  management  are 
better  indicators  of  the 
influence  of  drain  depth 
on  soil  reclamation,  and 
therefore,  monitoring  will 
be  continued  for  several 
years.  For  further  infor- 
mation contact  Gary  Buck- 
land  or  Brook  Marker  of  the 
Drainage  Branch  at  381-5159. 


Filtered  Corrugated  Flastio  Drainage  Pipe 
being  iplowed-in  at  a  depth  of  1,7  metres. 
This  trenchless  method  is  the  "norm"  for 
Alberta, 


*  * 
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A  QUICK  FIX 


On  a  recent  Northwest  Irrigation  Operations  Tour  in  the  Yakima  area 
of  Washington,  we  viewed  repairs  being  made  to  a  concrete  slip-form 
lined  channel,  while  the  canal  was  still  in  service.  The  concrete 
channel  was  cracked  and  had  voids  underneath  it. 

The  Roza  irrigation  District's  repair  method  was  quite  simple.  First, 
they  used  a  high  pressure  water  wand  to  jet  a  hole  in  the  earth  behind 
the  concrete  from  the  top  of  the  bank  to  the  void.  Once  completed, 
the  next  step  is  simply  to  mix  and  pump  a  slurry  of  silt,  portland 
cement,  and  water  into  the  void.  Their  mix  design  consisted  of  four 
parts  native  silt  material  to  one  part  portland  cement  with  enough 
water  added  to  make  it  soupy.  The  mixture  gets  its  initial  set  within 
hours  and  becomes  very  hard  in  twenty-four.  A  word  of  caution;  little 
or  no  clay  or  sand  must  be  present  in  the  mix.  Clay  or  sand  cause 
clogging  of  the  pumping  equipment. 

To  lessen  the  chance  of  uplift  of  the  section  under  repair,  Don 
Schramm,  an  engineer  with  the  Roza  District,  suggests  that  repairs 
be  made  when  water  is  running  in  the  system.  Bleeding  does  not  seem 
to  be  a  problem. 

They  not  only  use  this  method  for  repair  of  their  concrete  slip-form 
lined  channels  but,  on  occasion  have  filled  holes  under  structures  and 
plugged  muskrat  holes  in  unlined  channels. 


Arrow:    points  to  the  opening  Slurry  is  pumped  through  50  mm 

of  a  void  underneath  the  hose  into  void  while  system  is 

concrete.  still  in  operation. 


CONGRATULATIONS  ARMCO-WESTEEL  INC. 


Thursday,  September  26,  was  the  official  opening  of  the  new  Armco- 
Westeel  inc.  office  and  pipe  manufacturing  plant  at  3210  -  39th  Street 
North,  Lethbridge.  Mr.  Murray  McCaig  states  they  will  be  manufacturing 
helical  corrugated  steel  pipe  from  300  to  1800  mm  in  diameter,  along 
with  manholes,  elbows,  couplers,  etc.  They  will  also  have  in  stock  a 
number  of  Armco  Gates.    GOOD  LUCK! 


*  *  * 


ON  THE  LIGHTER  SIDE 


Fart  of  the  T.I,D,  Board  & 
Management  on  Blackbird  Patrol 
in  the  Hogue  Vineyard^  Yakima 
Valley 3  after  spending  considerable 
time  at  the  Hogue  \iinery , 

Sitting:    Ron  Lloyd 

L  to  R  -  John  Sparks^  Jake  Stolky 

Bill  Kirkvold,  Kent  Bullock, 


■k  -k  -k 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and  management  personnel  of  Irrigation 
Districts  with  items  of  interest  in  their  line  of  work.  Comments  are 
welcome.    Please  contact  Duncan  Lloyd  at  381-5164,  Lethbridge. 

Any  information  contained  in  this  bulletin  regarding  commercial  products 
may  not  be  used  for  advertisement  or  promotional  purposes  without 
permission  from  Alberta  Agriculture  and  is  not  to  be  construed  as  an 
endorsement  of  any  product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  &  Management  Section,  Project 
Planning  Branch,  Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta    T1J  4C7. 

*  *  * 
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UPCOMIIMG  EVENTS: 

October  24  &  25/85  URBAN  &  RURAL  RUNOFF  MANAGEMENT  CONFERENCE 


The  Canadian  Water  Resources  Association  (Alberta  Branch)  is  jointly 
holding  its  Fall  Conference  with  the  Alberta  Chapter  of  the  Soil 
Conservation  Society  of  America.  The  Conference  will  be  held  at  the 
Mayfield  Inn  in  Edmonton.  Topics  to  be  addressed  are:  urban  runoff, 
stormwater  management,  snow  management,  flood  retention,  erosion 
control,  land  drainage  and  gabion  evaluation.  For  more  information, 
please  contact  Mr.  John  Hodgson  at  483-4777. 


November  18  &  19/85  A. I. P. A.  ANNUAL  CONFERENCE 

The  Annual  Conference  of  the  Alberta  Irrigation  Projects  Association 
will  be  held  on  Monday,  November  18,  1985  at  the  Lethbridge  Lodge 
Hotel.  Mr.  Gordon  Zobell  is  again  the  Conference  Chairman  and  he  states 
the  theme  for  this  year's  Conference  is  "Water  Use  Efficiency /Versus 
Effectiveness".  Speakers  will  focus  on  such  topics  as:  optimum  crop 
use,  a  panel  discussion  on  "Efficiency  Versus  Effectiveness",  winter 
construction.  Noon  Luncheon  speaker  -  Blaine  Thacker,  M.P.,  slide 
presentation  showing  rehabilitation  of  the  L.N.I.D.  Main  Canal,  seepage 
control  methods,  a  panel  discussion  on  "Design  Capacity  Standards",  and 


Banquet  Speaker  -  Dennis  Surrendi,  A.D.M.,  Energy  &  Natural  Resources. 
Cost  for  the  full  day  session  including  lunch  and  dinner  is  $40.00  or 
$25.00  for  the  session  and  lunch.    Everyone  must  pre-register  by  calling: 

Mrs.  Diane  Virostek,  Secretary-Treasurer 

Alberta  Irrigation  Projects  Association 

Box  140 

Vauxhall,  Alberta  TOK  2K0 

(403)  654-4150  -  (Tuesdays  only) 

(403)  739-3932  -  (Residence) 
Your  prompt  reply  would  be  appreciated,  as  Diane  states  "they  may  have 
to  limit  the  number  of  persons  attending  to  approximately  275". 

December  2  thru  6/85  LEVEL  II    DITCH  RIDER'S  COURSE 

The  Lethbridge  Community  College  (LCC),  Irrigation  Projects  Association 
and  the  Resource  Planning  Division  are  jointly  sponsoring  a  five  day 
Level  II  Ditchrider  Training  Course  from  December  2  to  6,  1985.  This 
course  will  be  a  carry-on  from  the  Level  1  Course  and  will  be  geared  to 
meet  the  needs  of  the  more  seasoned  ditchrider. 

You  can  register  now,  by  phoning  the  LCC  at  320-3323.    Participation  is 
limited  to  the  first  twenty  registrants. 


